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X D«&$*Lfelf-^^# (I) , &t>\ tt«{fctt{^!| (II) *<e?mir&mtt 

[w« 2 ] 

(id ifc >^i^t** s i t 1 1 1 ^ i*s 1 

3 ] 

[|»3&g 5 ] 

^mmj&ft (i 1 1 ) a*, *yt*vr^V' >-msi=K£-c& & £ & it^i 4 

umm e ] 

^f-i^wi. 8 *sf & tr-;vms^-# (i) * a 
i ~ 5 mm<vmtmmm 0 
umm 7 ] 

ifW*;-7-^±t LTm^-LTSit^a^ &<D-e&& tf-^S^Hfc (I) 

^iHSfttJ ft*Ji i ~ 6 %&iswmmmM®o 
mmM 8 ] 

^si/5 s \ r * v ^t^**tr-^i^# ( i ) z&m-t&z t 
immM 9 ] 

[WM l o ] 

T? 'J ;vfx^f JV^l^t^S H^;^I^ (I) mt^it^f 

[lif^IJI 1 1 ] 

tf- ( i ) ^> v if > ^ 9 ^ * W^mm y v * 

1 2 1 

m^mWjy y*JH^^\ S»fti7^ 8^ 9 ft, 101, Sfclil 1M7C*^ 

t^i^ts j; s iJti & #t#: * mm t -t & z t z #m t -r & m$5 1 1 

[If ^ 1 3 ] 
[ft « 1 4 ] 

« 1 1- & ^Ji#t#^#3 o^#t?*> sit* #m t -r & m^m 1 3 ^mm^m'itmmm 

o 

m^m 1 5 ] 

tr-^m^ (i) «iitty'j^i«s (i) -c^^tLSi t 
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# ffi 2 0 0 4 - 0 1 6 6 7 9 ^- v : 2/E 

I! 1 ~ 1 4 <D -9 *> V^-TtL^— ^t'IS*OM'tt«%o 
-S i YaR3-a ' • • (1) 

(/c/fU 5£4<R(±, 0O7iK;H, .ptStg&6 - 2 0 <D7V J*:* 

17-2 0O7 5;V + ;H, 4;fcl± (R' ) sS i O- (R* ~ 2 0 <D 1M<D 

^b7jC^*^^)oT, 31<7)R' i±m — t*ot £ J: < „ I^otV^t^ =t V^) 

4fc§**Le>J±ra— -CaboTt J: **o"Cv*rt ±v> 0 alii, 2, £fct±3**Ff 

o ) 

nmm 1 6 ] 

tr^;v^m^# ( i ) <7>a§itttv v ^gi***:** 1 1 &m$sg i ~ 
1 5 <d d^^irtLfr~m-tm<vmtmmm° 
m^m 1 7 ] 

^te->V;v*£4>& < 1 1 lltt^'f'J t^f->7^i/>l^ (I V) tf-;v 
M^f£ (I) 1 0 Ottast^UO- 1 0 0 OltSSrlK^tt*, 1 - 1 

[If *H 1 8 ] 

V U V tr > ^ 9 v * ;vm^W<£> 9 v # ^S-g-fcfc ^ J: 0 # ^ ftfcfi-g- 

# (V) (I) 1 0 0tt*WLt:3~3 0 ott«*fr*t*N 

[If *Ijt 1 9 ] 

fim^-fkM (V) * o . 1-2 OliMfflt^i otitis, If« 1 ~ l 8 <d 

[If 3ft£ 2 0 ] 

if ^ i~i 9 o ^ t,v>i* tL^-^^famon^teii-^^ffiv^c^sijo 

[If Ml 2 1 ] 
[If « 2 2 ] 

if ^ i~i 9 o a *>v>r*L#> i ^^lamo^bttM^^ffiv^^m^^r^^ ? > o 

[If M 2 3 ] 

2 4 ] 
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wit 

[ 0 0 0 1 ] 

f± , v ;v*^ < t & i w u v tr * tr 9 v * \~ £ 

[0 0 0 2] 
[0 0 0 3 ] 

t£**3feH$fr'&£ ta*ii*$*L"rv>a 2) 0 -eco^^ a*K tetltf) 

t "emm&&fa±-t 2> - i: 3 S I§* $ fix (#ff:£M 3 ) B^ttlftfcwSHlFte H 

iRj±^fe*iw^9 ? -/v >^ijcoaa. ^^•*^^x.^^ r fe^a*^tt-cv^^ 

[0 0 0 4] 

>ft>^7 U -O^T**tt*StMtt (Mik^9» ^tt^Mt*^- 

i , M^#'!4W+^ft^^/5^ Sit Wot § fc e 
[#ff» 1 ] #M 2 0 0 2 - 1 2 0 9 6 1 
mWfJzm. 2] #H§ 2002-207621 
[#^^3 ] #112 0 0 0 - 2 1 7 3 3 7 R 
[#fF»4 ] #MBg 57-182350 -5§-<2r$R 
[»!Oi^] 

LiHt^> BSHJH] 
[0 0 0 5] 

siitt^it^ v- v >9'tt, &mnK$sif&mffim&&2:vMm3 
19 , a^-cft»ffifflT^*v*f t>mmK9 9 y?*&&#&z&^i%mm&<Dm4k&tiM 

[0 0 0 6] 
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&< ti> imu &M&v^>r7y*)^&&fc£t)mmztLfci£-)i,&M&fa (i 
) i oo m«b. m«-fbt^b^-t) (id z^m-r2>mmm.$tmzm^2>zt 

[fPJ^M] 
[0 0 0 7] 

[ n & % % m -t & tz ® <d m. & mm ] 

[0 0 0 8] 

*§kmte, MTOZ^ : MvV < t i> lMU r/75y 

(I) > m«M'fMI^r% (I I) ^#^1" 

& m^m.^ cit^^t^So & &\ ^ipj? ^ & it * v v ^» t -i m 

[0 0 0 9] 

< < V tf > 7~ 9 v # «£ 19 »jt $ tL/i if - ( I ) K o v> T > > 

<3Ei!> 

^l3g<75H^;v^S^# (I) <7)±iJt£#$;1-& if-^^y v- t LT(±#^R1^$ 
tif\ #l«fe©^fflv^it#t^o fl^t^^f)^ (p< 7) 7 7 V U7 
) 77 V ;vil7- (^7) 7 7V;v^^f-;K 0 7) 7 7 T^It— n — 7"n t?;K 

O7) WV7°ntf;K (^7) 77 'J n-7*f ;K O 7) 

H^v^fK (>7) 77'J t -7^;K (^7) 77 UJi'Sfe- n-^>f-;K 

(^7) 7 7'J^|-n-AJfy;K (^7) 7^'J;V|'>7nA^yjK 0 7) 7 7 
V >Hfe- n -^y-^K (^7) 77 u n-t7f;K (.*7) 7 7';;vM-2- 

jr:^;v^\^ (^7) r^ijjVf y-^, (^y) 7^'J)V|fyiK (^7) 7 7 

'j*iFf->;K U7) r ^ )^m.y ^ =- ^ , 7 7'j^SfJv^iK (^7) 

77'J v;K (^7) 7 7'J;Vt-2-^ f^v'XfjV, 7 7'JJVi- 

3-^ h^y7°f;v, (p<7) 77'JiVf-2-tKn^ryif;K (^7) 7 7 0 
-2-tKD^y7 , nH°;K 7 7 'JJ^f 7'JJK (^7) 7 7'Ji^'Jy 

(^7) 77'J;i'i2-7?7xf;v, r - (^77'Jo^;H^y7 , nt» h 
V*Y*ci/i/7>, (^7) 77 U )Vm<^^-f-^>^ i r^- y ( FttjJDtK (^7) 77'JiV 
if'j7^tn^f (^7) 77 , J)i'|2-l- l J7/Vin^f^f^ O 
7) 77 'J JVf 2 -;\°-7;vtDif-;Vif;v, O7) 77'J^t2-^-7;vtnx 
2 -^-7^*n^f-^/j.f- ;K O 7) 77 U ;v^2 7;V2)-nai^;K ( 
^7) 77'J^-7JVtn^f;K (^7) 77'J;i't^-7^tn>f;^f;i' 
, (^7) 77'J^2-/'i-7;vto^f;v-2-^-7jvinxf^^f;v > 0 7 
) 7 7 'J ;v^2 -A"-7;i'tnA^ yjvxf ;k O7) 77'J^l2-A-7;vtnf 

->;V.x.f-;K (^7) 77 , J^S2-^-7WnAW»l'Xf)l'$© (^7) 77 
)V%^J-?- ; 7.f-lx>, tfxwvh;^^, « ^;V7>f- 7n;^7N^V>, 7> 
^-V>7«;v*yM^.tF'?-(7)m^<7)^#^if~;v^^E7^- ; y u ^ V 

^^^VV7>^ F'Jx fJryy7yf©7-^Mtt'x;^^7-7- ; te^W-f 

-7 1/0^ •7V^>f<7) ; &7 7;V ;J rJVx7;T;vl0 ! y7JV d r^x^r;v ; 7-7JV 
W., 7v;vs© ; E7 7;v^Jvx^T;viO f ^7^ J rJVx7;f ; vv^f ? K, ^^;i/^rv 
^ 5 h\ xfjwv^ 5 K, y°u tf;w i/-f 5 K, 7*f-;wW 5 K\ AJfy;wi/^ 5 
t^f;V-7V-f 5 K> Ff->;V7l'-f5 K> 7r7'JiV7V^5 K> 7xxjV7i/^ 
5 K % y^nA^yjwi/^ 5 Kf©W-f 5 K^^7^- ; 77 'J nx > y;v, ^ ^ ^ 
Vnxf 1; ;yfoo7 7'J nx> i; ;^yv- ; 77'J ;V7 U\ ^77'J ;V7 5 K^co 
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75 Fitf t-J^yv- 7*n tf ^ > aft if tf/ty 

£Jt#Bftif->K ^jg^if -^wtf^^^^T-^il ; "7°n tf i/>^c7)r;v^ 

[0 0 10] 

1f-;V^fi^#: (I) T^'J^/v-, T^ijn^f'JjVl^ 

UOT|)^HflLv\ r^tLTj tit, lf-;^^1|^# (I) 

;e y -7 -ip-fico ? t> 5 0 ;v%m±, SP i L < it 7 0 * * % J2JL±*», ±15-^ 7 ^ -X*& 

[0 0 1 1 ] 

-^iiitT 4 0 it %a±-^j tit ; t lv^o %£>±.mmm : &&.-em?ti£ ( 

T^U^m^tis 7? V ^Wite £ ^ it* ? ? V ;H^ito 

[0 0 12] 

[0 0 13] 

h ^7 7 -tiSL^li¥Wf (Mw) t m^Vjft^-M: (Mn) £<75Jt (Mw/ 
Mn) fi. #&::|$l5e£*l&V^ jfi L< it 1 . 8*«t?*>l9, i5ffiL<lil. 6 £1 

^f-*^t± *° V X f- V >mff-e**6 * i i: § £ o 
[0 0 14] 

Ji- ya>!>nvf^77^ - -Cffllje L 500-1, 000, 000 OfSH W 

SL<. 5, 000-50, 0 0 0f§P>CffiU^o 

f^£^-f &^ey 1 t r— y*;H^ 

[0 0 15] 

^owt^^A $ v>m^-#<7) m&tfj: z < * £ t v> ? pa«^***> ^ o ifc7v-5 
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[0 0 16] 
[0 0 17] 

a*** *o sfc±sa<o r— jttw&^ya/H/fiTSj tiro, 7'j-7y*jn^/; 

< > ftmo&^m&itLfrn h ti%^ tv^ Mfl^ USo 

[0 0 18] 

;v|WI±(7)77 y -7°V >y-*& t'CiSMlt^- «3 J ?-f\^?z>sbft\m<DmL^ h^ix%^=J 

1 ~ 1 . 5 mm n&mm htiztt^K, *y?-t mmw^^it wot^ 

[0019] 
[0 0 2 0] 

wot k & *) & & h l x v> < m y tr > ^m^- & # * ft * » t & »t * 4 a 

[0 0 2 1 ] 

r y tr > *r ? v 7> (± $£4M$* ftv)v- -fxm.mm\zm^ft s *lt * „ * 

O^flfcLTii, £(fy>^t;V • • 7^ 'J 77 > • *ji/vtxf ^ - (J. A 
m. Chem. Soc. ) , 1 9 9 4^, 1 1 6t, 794 3 Xfc^Sft* £ 9 &=f/\*;t/ 
F*>7^ y >#|#:^fflv^ t©, v^ntV^ra-A-X (Macromolecule 
s) „ 1 9 9 4^, 2 7t, 7 2 2 8 I ? tl^ i ^ 4 - h n ^ y Kfb^t ^ 7 ^ 

S^i^y^JVi'&J (Atom Transfer Radical Polyme 
r i zat i on :ATRP) * £?75 s & l/fbtl& o 
[0 0 2 2] 

7v*;vlMJ iix _tffl<0 rue>^7y7);H^J OifHt^feT, SfBataafeR 

L-CttSfcfcjfr* ^<7)M^ 
y*M^t LTIiMxIfMa tyjaszewski^ v^-y-;v • • 
7^ y ijy • v"5 *^yfxf >f - (J. Am. Chem. Soc. ) 1 9 9 5^ 11 
7%, 5 6 1 41, 7^n*l/^a-A/X (Ma cro molecules) 199 5 
, 2 8t, 7 9 0 11, -y-^jr.^ (Science) 1 9 9 6^, 2 7 2t, 8 6 61 
, WO 96/30421 W0 9 7/1 8 2 4 7 ^<&^> WO 9 8/0 1 4 8 0f 

<2rii, WO 9 8/4 0 4 1 5 #<Zr^ JbiVMiSawamo t 06, 'V^n^V^j 3 .-;l/ 
X(Macromolecules) 1 9 9 5^ 2 8t, 172 11, 9-20 
8 6 1 6^-<2rH, #Pi¥8-4 1 1 1 7#<£#& fc'^lf 5, tL^ 0 
[0 0 2 3 ] 
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[0 0 2 4] 

^fflv^;l^(:ov>tpJt^ 0 Mfil (fn7 ) ^fflv>f;7y*;H^J:LTtt 
[0 0 2 5] 

#M¥4 - 1 3 2 7 0 6^«L^$*ltv»4 i 9 r>imtt7km*mmW]M 

t Lxm^x^ur>m%j<Dm&w*m%^mt, mmme 1-27130 6 # 

It 2594402 #MHB 54-47782 #<&5R^S *LTV>* ± ? **Bft^ 

[0 0 2 6] 
[ 0 0 2 7] 

tSo ^ ol-a-e tt-JKi:^^ - h n ^ 7 'J - ? y * ;v (=N-0-) *9V*M 
* * tf^^ijt LTffli/^o ^Oi^^iitLtii, RBjeteStLfcv^ 2, 2, 
6, 6 - tft- 1 - 1: ^ 'J y - ^ y 7 y * 2 , 2, 5, 

v^ 0 its t l t tt^ f ;n^xf in^w^it 4 ar« 7 0 a 

bn*e/7y-?y*Mt^»i: LTIi, R5fett$*L*v^ 2, 2, 6, 6- 
T h7^f;V- 1 -tf^U y-;vt^yyy*;v (TEMPO) „ 2, 2, 6, 
9 1 - if^V ;V^-^r v^v#;K 2, 2, 6, 6 - t h *7 * 4 - * 

V-l-EV'Jy-^^^y?^*^ 2, 2, 5, 5 - t Y 9 ^ 1 - tf n V V - 

^*^y5y*;K 1, 1, 3, 3 - f > 7>f ^- 2-^7^ > K'J -^t^v 7 v^A 

ViJ )V(Ditt> 1) J5f> HV 3f ( g a 1 v i n o x y 1 ) 7'J-7 ;V^0^5e=& 

[0 0 2 8] 

±|B 7^*^^ v t? > ^"gij ti 9 v # t $ ti * o 9 v # ;v * * y tf > ^^(1 

> l*JK:MU 5V* W&ffl 0 . l ~ l o ^ ;vt)^S ~e & & 0 

[0 0 2 9] 

tL&v*#*\ ^>v"M ;v/^-^df 5/ Ks 77n-f^-t^ri/ Kf©y7y^-t^y K 
V9 5 ;WN°-^-drv h\ V- t -7fJW^*^y K^O^T;^ :t ^ v F3H 

> y'f 77*ntf;wt-tJf yy*-/f^ - h % tfx ( 4 - t -7f;vy7 

- ^- 3f v S> 7J - - — :j- v- # - - h t - -7*^;W^-:t ^yt^ b J. 

- K t --t^w-?-^ v-^yy^- f f © r jv ;v^"^ f ^if ^ 0 

> VM ;wn°- * * */ 4 Lv* 0 $ fc, * * v KOft 0 i-'T V if* -f V :/•?- n 
-f'Jjv©J:7^7y* T v^fc^%# co 9 v * & b -5 4 0 

[0 0 3 0] 

Macromolecules 1995, 28, 2 9 9 3 "Cf^S J: -9 
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10 0 3 1 ] 
Utl] 




[0 0 3 2 ] 

±f£<7)- fn^ry FflHHfefc J:'© 7 y * * ffl 1^ tffl ti^ ^ y v - , 
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[0 0 3 3 ] 

tl^oy^tt, #KKJ£14^itJv^«-^n^> 

C 6 H 5 -CH 2 X, CeHs-C (H) (X) CHs, C 5 H 5 -C (X) (CHs) 2 

R : -C (H) (X) -CO2R 2 . R J -C (CHs) (X) -CO2R 2 , R x -C (H) ( 
X) -C (0) R\ R J -C (CHs) (X) -C (0) R 2 , 

(5ft R\ R 2 fi7X«il^-4^«R*l:l -2 0ct)t;v^;v^ n T'J-jH, *iz\±T 
R 1 -C 5 H 4 - S O2X 

[0 0 3 4 ] 
[ 0 0 3 5 ] 

Tfrr-fi'&tt+ZWgkKuryikttob LTttlR5£S*Li% (2) K 

R 4 R 5 C (X) -R 6 -R 7 -C (R 3 ) = CH 2 (2) 

(5ftf. R 3 (i7K*. Sfctt*?-/!/*, R\ R 5 «7jc», 1 ~ 2 0 <7> l « 

, R 6 ti, -C (0) 0- («;r;V*) , -C (O) - M£) , Sfctto-, m- 

^oifjH, ly*-*^ ^*^)V^jfimWbfiZ> 0 R 4 1 R 5 (i«^i3v> 

[0 0 3 6] 

— jRsft (2) xm-£ti&, r^^=-)v^^-r^m^u^yiYM}<o^mb ltii, 

XCH2C (O) 0 (CH2) nCH = CH 2 , HsCC (H) (X) C (O) O (CH2) „ 
CH = CH 2 . (HsC) 2C (X) C (O) O (CH2) nCH = CH 2 , 
CH3CH2C (H) (X) C (0) 0 (CH2) nCH = CH 2 . 
[0 0 3 7] 
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lit 2} 





C0 2 (CH 2 ) n CH=CH 2 



XCH2C (0) O (CH2) nO (CH2) m CH = CH 2 , HsCC (H) (X) C (O) 
O (CH 2 ) nO (CH 2 ) mCH = CH 2 , (HsC) 2C (X) C (0) O (CH 2 ) n O ( 
CH2) ,CH = CH 2 , CH3CH2C (H) (X) C (0) O (CH 2 ) n O (CH 2 ) m C 
H = CH 2 , 



(±IBO#^^i3V>-C. Xlil&m, tfzlt3?m, n it 0 ~ 2 0 co^ifc, mlt 1 ~ 

2 0 <DmW) 

o, m, P-XCH2-C6H4- (CH2) n-CH = CH 2 , o, m, p-CHsC (H) 
(X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 , o, m, p-CH 3 CH 2 C (H) (X) - 
CeHU- (CH2) n -CH=CH 2 , 

o, m, P-XCH2-C6H4- (CH 2 ) n-O- (CH 2 ) m -CH = CH 2 , o, m, p 
-CH3C (H) (X) -CeH4- (CH2) n-O- (CH 2 ) .-CH = CH 2 , o, m, 
P-CH3CH2C (H) (X) -C 6 H 4 - (CH 2 ) n-O- (CH 2 ) n>CH = CH 2 , 
(±m<D&j%:K$3^X^ Xltm.m, ttzits^m, nSA0~2 0<7)Mu miil- 

2 0 OUfSc) 

o, m, p -XCH2-C6H4-O- (CHa) n -CH = CH 2 , o, m, p-CH 3 C ( 



[0 0 3 8] 
lit 3] 




X 
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H) (X) -C6H4-O- (CH 2 ) „-CH = CH 2 , o, m, p-CH 3 CH 2 C (H) 
(X) -C 6 H 4 -0- (CH2) n-CH=CH 2 ^ 

o, m, p -XCH2-C6H4-O- (CH 2 ) n-O- (CH 2 ) »-CH=CH 2 > o, m 
, p-CHsC (H) (X) -CeH4-0- (CH 2 ) n-O- (CH 2 ) »-CH = CH 2 , 
o, m, P-CH3CH2C (H) (X) -C6H4-O- (CH 2 ) n-O- (CH2) m-C 
H=CH 2 > 

2 0 <DW$k) 

H 2 C = C (R 3 ) -R 7 -C (R 4 ) (X) -R 8 -R 5 (3) 

o**, r\ r\ r 5 , r\ x{±±ib^iwic R 8 (i N -C (0) 0- 

T.-r^m , -C (O) - (<*■ Ml) , *7tt±H o-, m-, p -7x- V>**^-T) 
^-7Nn^>|t^Sttfb$^TV^(7)l:\ R 8 tLTC (O) 0^7^-V>-^ 

mm-^y^^^mmt-t^tztb\z^ r 8 tLti±c (o) o*. c (o) 

[0 0 3 9] 

— #b£ (3) (nit&wz&fcmzWT&lrz 

CH 2 = CHCH 2 X. CH 2 = C (CH3) CH2X, CH 2 = CHC (H) (X) CHs. 
CH2-C (CHs) C (H) (X) CHs, CH 2 = CHC (X) (CHs) 2, CH 2 = C 
HC (H) (X) C2H5, CH 2 = CHC (H) (X) CH (CHs) 2> CH 2 = CHC ( 
H) (X) C 6 H 5 . CH 2 = CHC (H) (X) CH 2 C 6 H 5 . CH2-CHCH2C (H) 

(X) -CO2R 9 , CH 2 = CH (CH2) 2C (H) (X) -CO2R 9 , CH 2 = CH (C 
H 2 ) sC (H) (X) -C0 2 R\ CH 2 = CH (CH 2 ) sC (H) (X) -CO2R 9 . 
CH 2 = CHCH 2 C (H) (X) -C 6 H 5 , CH 2 = CH (CH 2 ) 2 C (H) (X) -Ce 
H 5 > CH 2 = CH (CH2) sC (H) (X) -CeHs, 

(_Lf5<7)^Kj3^T, XiiitJt, ttz\±Bt>m, R 9 filt*®:l -2 0<D T;V3r 

[0 0 4 0] 

o-, m-, p-CH 2 = CH- (C H2) n-C 6 H 4 - S 0 2 X, o -, m-, p-CH 2 
= CH- (CH2) D-O-C6H4-SO2X, 

(±Iflo#^;^^v^r, xtiitlf. ttziiB^m, ni±o~2 OwtSfc) 

[0 0 4 1 ] 

(4) jc^#at*^ri-a *o**«^$tLs 0 

R 4 R 5 C (X) -R 6 -R 7 -C (H) (R 3 ) CH 2 - [S i (R 10 ) b (Y) 2 -bO] 1- 
S i (R 11 ) 3-a (Y) a (4) 

R 3 , R\ R 5 , R\ R\ XWLbBKHC, R 10 . R 11 ^ V>-?**Lfc£ts[£$Sc 1 
-2 0^7^1, TV-;v*. T9;vdr;v^ Sfcli ( R ' ) 3 S i O — (R' ItR 

mwi ~ 2 0 <d lm^mh^&x^-ox, 3i@^R' i±P!-^otu<,ii49T 

v^TUv^) f'JtJV*Vyn^yl^U R 10 f It R 11 2 «m±^ft 
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iv> 0 a til, 2, ifctt3*, b (i 0 , 1, £ fcfi 2 £5f1" 0 H±0~1 9^1 

$n?&& 0 fc/iL, a+lb^ l-C*adfcSr»JS.i-*1>Ot-rs) 

— jK5£ (4) <Dfo&yo*RtizMlzm*'t&%btt, 
XCH2C (O) O (CH2) nS i (OCH3) 3, CHsC (H) (X) C (O) O (CH 
2) nS i (OCHs) 3. (CHs) 2C (X) C (O) 0 (CH2) nS i (OCHs) 3, X 
CH2C (0) O (CH 2 ) nS i (CHs) (OCH3) 2, CHsC (H) (X) C (O) 

0 (CH2) nS i (CHs) (OCHs) 2, (CHs) 2C (X) C (O) O (CH 2 ) nS 

1 (CHs) (OCHs) 2. 

(±SBtf>#5£fc:fev>-C, Xtttt*, 3^*, n(i0-2 0«tl, ) 

XCH2C (O) O (CH2) nO (CH2) ,S i (OCHs) s, HsCC (H) (X) C ( 
O) O (CH2) nO (CH2) m S i (OCHs) 3, (HsC) 2C (X) C (O) O (CH 
2) nO (CHz) m S i (OCHs) s> CH3CH2C (H) (X) C (O) 0 (CH2) n O 
(CH2) .S i (OCHs) s, XCH2C (O) O (CH2) nO (CH 2 ) m S i (CHs) 
(OCHs) 2. HsCC (H) (X) C (0) O (CH2) nO (CHa) .-S i (CHs) 
(OCHs) 2, (HsC) 2C (X) C (O) O (CH 2 ) nO (CH2) m -S i (CHs) 
(OCHs) 2. CH3CH2C (H) (X) C (O) O (CHs) n O (CHa) »-S i (C 
Hs) (OCHs) 2, 

(±|BO#5S:tw^v>T , Xfi«, £m> 3*3S, nli0~2 0©tt> miil~20C9 

s&) 

o, m, P-XCH2-C6H4- (CH 2 ) 2S i (OCHs) 3, o, m, p - C Hs C (H 
) (X) -C 6 H 4 - (CH2) 2S i (OCHs) s> o, m, p — CH3CH2C (H) (X 
) -C 6 H 4 - (CH2) 2S i (OCHs) s, o, m, p-XCH 2 -C 6 H4- (CH 2 ) 3 
S i (OCHs) s, o, m, p-CHsC (H) (X) -CeH4- (CHz) sS i (OC 
Hs) 3, o, m, P-CH3CH2C (H) (X) -C 6 H 4 - (CHa) sS i (OCHs) 3 
, o, m, p -XCH2-C6H4- (CH 2 ) 2-O- (CH2) sS i (OCHs) s> o, 
m, p-CHsC (H) (X) -CeH4- (CHa) 2 -0- (CHs) sS i (OCHs) s 
> o, m, P-CH3CH2C (H) (X) -C 6 H 4 - (CH2) 2-O- (CH 2 ) 3 S i ( 
OCHs) s. o, m, p -XCH2-C6H4-O- (CH2) sS i (OCHs) s> o, m 
, p-CH 3 C (H) (X) -C6H4-O- (CH2) sS i (OCHs) s> o, m, p- 
CH3CH2C (H) (X) -CeH4-0- (CH2) 3-S i (OCHs) s> o, m, p- 
XCH2-C6H4-O- (CH2) 2-O- (CH 2 ) 3-S i (OCHs) 3> 0, m, p- 
CH3C (H) (X) -CeH4-0- (CH 2 ) 2-O- (CH2) sS i (OCHs) 3. o 
, m, P-CH3CH2C (H) (X) -CeH4-0- (CHz) 2-O- (CH2) sS i ( 
OCHs) 3, 

[0 0 4 2] 

(R 11 ) s-a (Y) aS i- [OS i (R 10 ) b (Y) 2-b] i - C H 2 - C (H) (R 3 ) - 

R 7 -C (R 4 ) (X) -R 8 -R 5 (5) 

(5£pK R\ R\ R\ R\ R\ R 1( \ R j \ a, b, K X, YttJtfBKHt) 

(CHsO) 3 S i CH2CH2C (H) (X) C 6 H 5 > (CHsO) 2 (CHs) S i CH2C 
H 2 C (H) (X) CeH 5 , (CHsO) sS i (CH2) 2C (H) (X) -COzR\ ( 
CHsO) 2 (CHs) S i (CH2) 2C (H) (X) -CO2R 9 , (CHsO) 3 S i (C 
H2) sC (H) (X) -COzR\ (CHsO) 2 (CHs) S i (CH2) 3 C (H) (X 
) -COzR\ (CHsO) sS i (CH2) 4 C (H) (X) -CO2R 9 . (CHsO) 2 ( 
CHs) S i (CHa) 4 C (H) (X) -CO2R 9 , (CHsO) 3S i (CHz) 9C (H 
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) (X) -C0 2 R\ (CHsO) 2 (CHs) S i (CH 2 ) sC (H) (X) -CO2R 9 
, (CH3O) sS i (CH 2 ) sC (H) (X) -C 6 H 5 s (CH3O) 2 (CHs) S i ( 
CH 2 ) sC (H) (X) -CeHs, (CHsO) 3 S i (CH 2 ) 4 C (H) (X) -C 6 H 5 
> (CHsO) 2 (CHs) S i (CH2) 4 C (H) (X) -C 6 H 5 , 

[0 0 4 3] 

±lBt: K n y jvi ^ jfotl^ n f > ft f , ttzlt^v ryftx Jis^-ivit^ t L 

HO- (CH2) m-OC (O) C (H) (R 1 ) (X) 
(±|BO^^i3V^T, X««, l/;i±3^|, R 1 ti^^M^ f tz ItltfcMWL 1 

±IB7 5 ^I^jfofiAn^yftil, £/cii^o^>-ft*;v*^;Wb^%t Ltttf 

H2N- (CH 2 ) m-OC (0) C (H) (R 1 ) (X) 

1 ~ 2 0 C0T;V^;V^ T'J-^i, 7 + mi± 1 ~ 2 0 (D^WO 

[0 0 4 4] 
[ft 4] 




W^W^ n y Vfttf. S tt^ n ^ >ft* ;v * ~ ;vft^% * atffiv>^ 
[0 0 4 5] 
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lit 5] 

o,m,p- X— CH 2 — C 6 H 4 -CH 2 — X 

pH 3 CH 3 CH 3 CH 3 

I I I I 
o,m,p-x— CH-C 6 H 4 -CH— X o,m,p- X — C-C 6 H 4 — C X 

CH3 CH 3 

oa*. c 6 H 4 ii7i^u>i, mt&Ms mm. mrcitBom) 

H H CH 3 CH 3 

X— C— (CH 2 )— C X X— C— (CHg)— C X 

C0 2 R C0 2 R C0 2 R C0 2 R 

H H CH-j CHo 
I I I I 
X— C— (CH 2 )— C X X— C— (CH 2 )— C X 

COR COR COR COR 

(st*. Rizmm& 1 ~ 2 0 (DTju^jums tv-jub. ^fcitr^ 
niio-2 0(D^, xcum % mm. mrdtB^m) 

CH 3 CH 3 

x _CH 2 -c-CH 2 -x X— CH-C— CH— X X— C C~ C~ X 

II I II I I II I 

O CH 3 O CH 3 CH 3 O CH 3 

C 6 H 5 C 6 H 5 
X-CH-(CH 2 )frCH-X 

(st<K xit^m. mm. izrcttaom. nf*o~2 oosm) 



[0 0 4 6] 
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[ft 6] 



9 o 
I! II 

X— CHa-C-O-CCHgJfrO— C-CH 2 -X 



X— CH-C-O- (CH 2 )frO— c— ch— X 
? H 3 ft O f H 3 

x — c — c-o-(CH 2 )frO— c— c — x 

CH3 CH3 

CHo CHo 
X— CH 2 -C— C— CH 2 -X I I 

II II X— CH— C — C — CH — X 

00 || || 

o o 

CH 3 CH 3 

X— C C C — C X 

I II II I 
CH 3 O O CH 3 

? ° 

o,m,p X— CH 2 -C-0-C 6 H 4 -0— C-CH 2 -X 

o,m,p- X— CH-C-0-C 6 H 4 — O— C— CH — X 
CH 3{? o ? H 3 

o,m.p- X — C C-0-C 6 H 4 -0— C— C X 

1 I 
CH 3 CH 3 

o ? m,p- X— S0 2 -C 6 H 4 -S0 2 — X 



[0 0 4 7] 
[0 0 4 8] 

m^mm anv^w mm&mmfo t l x it & iz mfc £ n & u t l < a js«a 
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wmm 7 m, sm, 9 m, i o ^ * 7t « 1 1 m%m * * 1- * &jr»#®#t? * 

#— *l, M*SI-I^*So SHfc#%*fflv>£J§&£\ j«Mt££ffi#&*:#>K2, 
2 ' - tf fc? V y/URtf^fNMk 1 , 10-7xt>fn'J *<BfM!M^ rF5 

;vxf l/>y'7$ ^V^^f-;l/yxfV>hiJ7r/, A^f^f;vfn (2 

Lv^lBfi^-ii, N, N, N* , N" , N" > * ^ fA'W v ^ h V 7 5. yx$>& 0 
ifc, 2 i^iftiVr-^ A« f 'J ^ f 'J 7 7 ^ (R u C 1 2 (PPhs 

) s) *>mm£LXU&-?$>& 0 ;i^-*Mfc^«JM£ Ltfflv^Mfi, fStt^iJ 

* 7 4 yffefc (F e C 1 2 (PPhs) 2) > 2-ffficD- y ^;K7)lfX h V 7jl-)V*X7 -i 
(NiCh (PPhs) 2) ^ 2m<D~v *r)V(D¥7. Y V 7*1-)\<*77 4 y 

«#(NiBra (PBu 3 ) 2) ^ »ItLtMt$)^o 
[0 0 4 9 ] 

M^f-v^ ?vu*)v&^(D^uyyikmk7^mM%^ T-thy, *-9-ji> 
•x-f-zi/*- > > % ^ f ;v-f 7 7*f;^ F >f ff)^ f 7^§i, -7° 
n/-\V— ;K -f v 7°u/*s — ;k n - 7*f;v7;v 3 — t-7*f ^7^3-W7^ 

, i^m^^^> mMy^-^m<D^.^y-)v^m^ xf - k 7nt»*- 

[0 0 5 0] 

Pl^ti^fr&v^ fi^tiO c C~2 0 0 < C^tgfflt?fir^9 ffiL< 
(±50-15 OTCfabSo 
[ 0 0 5 1 ] 

^m^m^m 7 *j * km&k a , v^^-su^?-^ s 9 y * & *l 

&o 'J^^ilffll?-;*^!:!^ If OJIT-fi 7 v * ;H^»1t5 5 7 y ^ ^ * 
&*kZitt:V&<D1%mktm, fflz.tts Cud) *»»iLtiv^«F©Cu (II') 

*frm&tmM<OW-MViM**kfrmirJjW;X$)2> (Macromolecules 19 
99, 32, 2872 #HB) e 

, Rvm\&B<nto&<D&&fr win fflm±^ri-^. £ t am* l < > i^iL< 

[0 0 5 2 ] 

_hfs^«ttv v n<m*fr=¥-&mte&& < ti>i mm-r& tr-^m-^* ( i ) . ^-e & 

^) ttm*. #3r¥3 - 1 4 0 6 8-t<2r#, #<2r^F4 - 

5 5 4 4 4-^8L #H¥6 - 2 1 1 9 2 2 HBI^$*LTV>* 0 L^L^r^^d 
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tih<D-%&\t±u rmmwiM -m 4:fflv^7'j-9y* ^ x&2><dx, # & *l & 

[ 0 0 5 3 ] 

J£I. T &~ £ fi h <D W f H o v > x U $1 1" -5 e 
^|g'|g~>y ^ 

*^lc*5»tstr-^ms^-# (I) otfittV'JMffcLrii, — jftsS: (6) ; 

- [S i (R 10 ) b (Y) 2-bO] i-S i (R 11 ) 3-a (Y) a (6) 
IS;*, R 1( \ R n t±, ^-ffti>%tm3kl ~2 0O7^^f)I/*, £t*H8c6~2 o<z>ry- 
Kft7~2 0©77J^iM 1 (R ' ) 3 S i O — (R' i±M*®C 1 ~ 2 

0 cd 1 tifi<Bjtffcfc*afc-eabo"C\ 3fOR' t^otfe J: < „ I^otV>t & «fcv> 

) T^^WMJt;^Vyn^yM^U R 10 $ fcliR 11 *^ fflJ^Jt^-f & t 

1, 2, ifcttS*, ifc, biiO, 1, f^li2^fc 1 (± 0 ~ 1 9 ©JSESfeT* & 0 

■C^E $ ft & If 6 tLS o 

[0 0 5 4 ] 

v^-h^ r^ys, 7 5 KS, T^t^yl, ^^*7 P >^ 7;v^-;vt^y* 

3k 7?;*^ y»J L v^ 3 \ Jn^c^Htt^v ^ K-eflX *) &vv^v> £ v» -9 <b . 
7^3^yi^J: < tcjf S Lv>„ 
[0 0 5 5] 

( a + 2 b ) l± 1 ~ 5 1i<75|Effl tv^ 0 Jn7j^l'I4*^7Xm*^«t± v V ;v^* K 
<7-^*Jl^-co^^{±, 2 0WC*4iimU» o fc<K, — jfta* (7) 

-S i (R 11 ) 3-a (Y) a (7) 

[0 0 5 6] 

W^Rjei4StLftv>*», Hfttt^f It 1. 1 a l± 2 l£l±^J Lv^ 0 a 
^3H<7)^<75 (flf&tfh V ^ Y^rzy^mm) i±2m<D^<D h vtf^) i 

tv^M#*^o wik&tm&s*? * t zfctb^ 2m<Di>(D ffljuii?* 

[0 0 5 7] 

(A) 7;v<7--;v^£^& < <t £ l ftt-B if-^t^t^tty 'J ^S^^rt^ 
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[0 0 5 8] 
[0 0 5 9] 

(A- a) 9y*;H^C i l) If^^l^^^tS^l:, {f TIBO-IS^ ( 

H 2 C = C (R 14 ) -R 15 -R 16 -C (R 17 ) = CH 2 (8) 
(g£#, R 14 l$7kmt *rii^;vS£^U R 15 (±-C (O) Sfciio-, m-, 

p-7x-l/>*^U R 16 i/:l±«l~2 0O2i«M^L 

, l«±<^x-f;V|S^^WCUv> 0 R 17 (i7X*^ S/:iiRISl~2 0O7 

[0 0 6 0] 

(A-b) U tfv^9y*^fi^tJ: ij if-^*-fr#4r^jifti-SBRt N m^JSo^ 

M^S^ti^^^^-^MTtC, 00*. if 1 , 5-Mtyi>, 1, 7-*^ 

9*Jx.ls^ 1, 9 -7*%-Jx.>% t*<D t. *) 1k'&&f!L<D&\i>Tfrlr — < i & 2® 

[0 0 6 1 ] 

(A-c) ffi^ilv^i-^nyy^^^/^ fcfc ifltf|,if-^l^(; 
[0 0 6 2] 

(A - d) R)£te^i«v\^iS-^n^>M^&/J>& < fc & Hgprta if-;i/^m^#t" 
> — (9) J-^fetffefLS i 9 *7;v^-;^S-ttl)^ft*;VA , -ty^E)S$-a- 

M + C" (R 18 ) (R 19 ) -R 20 -C (R 17 ) =CH 2 (9) 

* s jWiam^iRg i*-c« 4 fc 1 ~ 1 o <d t ;v 

S/;(i7x^;H^f 0 R 20 {±a^^-, $ fciiR*^ 1 ~ 1 0 <D 2 m<D^m^ 

417^^-7^^^^^) 
R J \ R 19 «I«?IIiLt^ -C0 2 R> -C (O) Ri^iff-CN^M^t 

[0 0 6 3 ] 

(A-e) KJB'&<D7^^Bzm-^vsfy%£&*'j>-& < t & lflg^ri-* tr-^s^-^i' 

L^^f^ny>^7-fef;H<7)J;a fcJttayif 7;vt-;HMjt 
[0 0 6 4] 
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(A-f) Ki&&v>ift\,>8k : M-^ur>m<£*4?% < ti> lltt^if-;v|l^(: 
, «x.{f— ^ (1 0) &&V>fi (11) KTFStLZ X v %Tfl"lr-A'&*%irZ** ;f s 

H 2 C = C (R 17 ) -R 21 -0"M + (10) 
(5£tU R 17 N M + «±|B^|WICo R 2 M±Rltifcl ~2 0©2MiStlM±Oi 

H 2 C = C (R 17 ) -R 22 -C (O) CTM + (11) 

R 2 \ M + f±±fB£raCo R 22 immm&, f^li»l~2 0O2«©tl 

ft 2f#Wk*l& 0 
[0 0 6 5 ] 

[0 0 6 6 ] 

tt:TA"ir~)l'£$:&1k < t lffi^-fZ V— 7jt»£4>ft < & 1 ^ 

( A — g ) th'J^A^ h^yKwi^ &ife**f^ffl$^ aS/ftr y ;k£> i o ftr;v-7- 
[0 0 6 7] 

(A- h) T V ;W V~>7*- b^OTJl'^-^t'f yy7t>- Kb#%«rKJS$ 
[0 0 6 8] 

(A-i) 7 ^ U n y Ko J: ^ ft 7^^-)Hfetlr*^n^ j/ftft* ^ 

[ 0 0 6 9] 

(A- j ) 7^JiV|f©7i^-JHM*^#>l«»So#ftTi:Rft-H^ 
[0 0 7 0] 

*ftW"?tt (A- a) (A-b) ©i^r^^-^iAtS^^nrv^E 

tv^o tuw«£ u^FS-c*a^**e» (A-b) o^ft^&cifi lv> 0 

[0 0 7 1 ] 

-fr&n&fc&m^&owutL^o MWw*Q®%^&z&frh (A-f) <Djj&&% 

[0 0 7 2 ] 

ft&<75£^1-t, — Jt&S; (12) -e s *l & -ffc^ Zti&o 

H- [S i (R 10 ) b (Y) 2-bO] i-S i (R 11 ) 3 -a (Y) a (1 2) 

R 1( \ R lx t4, V^ftL^ftl~2 0O7;^;H> Rit6~2 0©7'J- 
m7~2 0O77Wi, (R* ) aSiO- (R' iiRHifc 1 - 2 

o o i #o^fc7K*&"e*)oT, lira— T^oti x <. li^m^ iv^ 

) -C^StLS hV *;V#V->n*->*£^U R 10 2 3ti±R 11 **2 «BL±^i"* 
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L, Y^21£l±^tt5 t U < , i4cTv>-CUv» 0 all 

1, 2, $fc{±3£, Sfc, btiO, 1, t/;!i2^f 0 1 0 - 1 9 <Z>3£SrC* £ 0 
fcfiU a + 1 b ^ 1 fc fcffiJE,-?-* &<7}fc1-£ 0 I 

:Hf)tFDy7^Wti (13) 

H- S i (R 11 ) 3-a (Y) a (13) 

(:£pK R 11 , Y, a JifuIBKIWIC) 
[0 0 7 3 ] 

i|t7;Vn-JK T^fkK, h <7)f£#, fi^-*l/7^>»fl:, (0) 

TM\ RhCl (P P ha) 3, RhCls, RuCls, IrCls, FeCls, A1C1 
3 , PdCl 2 -H 2 0, NiCh, TiCUfitlffctii, 
[0 0 7 4] 

(B) 43 J: V s (A-g) ~ (A-j) <Djf&-em\s>&%.m&*&% < fc & H@^-T£ fcf 
[ 0 0 7 5] 

(B-a) 5^*^|:J: «9 tf-^*#flc* It* Mx.(fTfB^-^ ( 

H 2 C = C (R 14 ) -R 15 -R 16 -OH (14) 
(S**, R 14 . R J \ R 16 5±±ia^|WlC) 

4 Lv> 0 

[ 0 0 7 6 ] 

(B-b) U kf^^ y*;H^t J: V) lf-^lM^#tt^^^ S^SfS^j^ 
[ 0 0 7 7] 

( B - c ) 5 - 2 6 2 8 0 8 1:^? ft £ 3fcB&2£-g-^r # '^^7>f «t -9 

[0 0 7 8] 

(B- d) fDx.(f#i¥6 - 2 3 9 9 1 2 , #HFF 8 - 2 8 3 3 1 0 ^$ft& 
[0 0 7 9] 

(B — e ) W 6- 116 3 12 tC^^tL* £ 7 )l<^ ~ )VM*MfflKm^ 

"C tf-;i/^-^ y v - £ 9 y * ;vm-^$^r & ^feo 
[0 0 8 0] 

(B - f ) mx.lX&ffl¥-4 - 1 3 2 7 0 6 fcifK^Sft* J: 9 ft^TftT?, £U£tt<75^ 
[0 0 8 1 ] 

(B-g) Rjett^iev>ift3R-/M3^>j|§^*/^* < t& 1 tr-^auts-frfc 
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M + C" (R 18 ) (R 19 ) — R 20 — O H (15) 
(5£4U R 18 , R 19 , R 2< \ ti±fEK|W|£) 
R 1S , R l9 <D'M : f-m.Bmt LT(±, -CO2R, -C (O) R£s J: If- C N« 

[0 0 8 2 ] 

(B-h) Km^m^Rm-^yy^^:^ < t<> iM--f &^;wfcm-s-#^ 

[0 0 8 3 ] 

(B - i ) KJ&te<^v>Rijf-^n^yM-a-£^& < fct 1 Mi"* fcf-;v^m-£H£K: 
> Kittf- jftsS: (16) (17) K^Sft* i ? ^TKmS^^I-^^^vT-* 

HO-R 21 -0"M + (16) 

HO-R 22 -C (O) 0"M + (1 7) 
(5£*N R 22 £ iVM+JifiriBtwrac) 
(B-j) V e>?*7y*;H^Ci *frRJ£©» 

{S: r ;v ^ - js «£ t^fegyfe Sr *f * Vc&m £ BUS $ S 
[0 0 8 4] 

£OJ: ? LTIiiRrKliRjfeSfi&vvd*, — jfegfc (18) tL*<fc#%^5&* 

H 2 C = C (R 14 ) -R 21 -OH (18) 
C^^K R 14 i3iU f R 21 J±±i&L^^c7)t|Wl#-tr^^ 0 ) 

±15—^ (1 8) ^$*LMb^t>£ LT»±iRFtlR56$tL&v»3&», X^j&^&t?** 
[0 0 8 5] 

(B-a) - (B-e) RV (B-j) tf> «fc ? fc>fclfc*«rSA-*-*:£8;K^ 
Lv^ 0 flJWi >9^&-C*a^^fc (B-b) OW?t.i:jftLv> 

o 

[0 0 8 6 ] 

h (B-i) ©^Ffe**§ fcfcfiF £ Lv^o 
[0 0 8 7] 

Vi/T-t— Y -7°n tf;i/^ ■f-frV* h^vv9 >\ 7 ->f VyTt- 1 "7°n tf;v hVxf# 
[0 0 8 8] 
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;^>V f^yy'J^7'nk°;v ?) 7 9 V V- 1 & £?<a «t n TIB— ^ (19) t? 

H 2 C = C (R 14 ) -R 15 -R 23 - [S i (R 10 ) b (Y) 2 -b0] i-S i (R 11 ) s- a ( 
Y) a (19) 

(5^ R 10 , R 11 , R 14 , R 15 , Y, a, b, ni_LiBK|WI R 23 (i A lftgMfc<&\ 4 

tz\$wmWLi~2 oo2fl5^^■|i»T'l'|®J^y.±o^-x;^^ : £:#^•ev>T^ ) iv^ 0 

U a + 1 b ^ 1 £ k Zffi&ir& &<Dk -f^> 0 ) 

[0 0 8 9] 

(e) <D^m^m^hK&, ±&<DKB&<D7ib^j%m-^vryi^*4?%: < t 1 ia 

tt^> JH^-TO) *7 V Ji ;vm^&3&Wf <b *i & c ti <b \z Ufc £ ti & £> n t? 
S (20) t?^1-^co^#tf e»*L4 0 

M + C" (R 18 ) (R 19 ) -R 24 -C (H) (R 25 ) -CH2- [S i (R 10 ) b (Y) 2 -b 

O] l-S i (R 11 ) 3-a (Y) a (2 0) 

(5£cK R 1( \ R 11 , R x \ R 1S \ Y, a, b, K fi^iB^RICo R 24 JittSMg^ £ 
tz\±M.mWa ~ 1 0 W2lffi<a;frli*TMffim±o^-x;v|£^£^^v>T& J:v>, R 25 

7-1 0©79^^^i*ito /:/;U a+ 1 b ^ 1 £ *»J£i-* & <D k~? & 

o ) 

R 18 , R^Ol^lStLtii, -CO2R, -C (O) R& iW'-CN^il^f 

* v 9 1 *> ) % j&m-e § * o \z & ^ %> &%mimA\&m&.\* , t mm £ * 

[0 0 9 0] 

L T# <b tL* T ;V ^7 K#Bi ; |£f4M J: >9 ^tt ZtLtiTtV -x. *° 

v^#J3r, v V n - >#j§g ; 1 , 2 - *° V "7^ > % 1 , 4 - *° V ?9 C 5 ~ 

x^*I^#oH©» (m^^^>^m^#) ^-€-oS6ttW*»#tiEF4 Lv> 0 

[0 0 9 1 ] 

±.m$.Vl*J3->%kMG- J fc<Dg f feMk LTIi, ^007^A 'fV"/V>, 

*^i^fcW±#i:ft4J: 7 »w*K^$-*"C#e>tL*NB R, S B R^<75^£-#:^> 

H^ti-e-fLt, o#asett«j (v *v ^MSEtt** ^) * £*#^f e> tL« 
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[0 0 9 2 ] 
[0 0 9 3] 

£*BMfcffl'fl;ttWKli, t?~;l^£^#: ( I ) 10 0 MgPfcfcJ-LT 0 . 0 1 ~ 3 o m. 

IlfiiDt^w^i L^ 0 o.oi M«*«-ei±«i***/jN$ < , i tz 3 o ttflsfrtt 

x. & t/t^^Mt^w^m & c fc /0 s * * o 

<rTW> 

#»K<0ffiftttil^WfcWU "eTM^iJ^;^ (III) tE*ti©#jJiL^ 0 "ST^SiJ^ 
y3-J4, «i4ti*«tf Ltttfflt* iHRflrtfe < X^fz 0> ^fi^5fe* 

jH-fctR-g-T* *} ^TfOtaSo tOi#J£ LTte#K|5gfe£tiftv^ 

ttJRol»fwgWC J: 19, #i)x.i4\ y/f ;V7^V- v^7/f-;V7^ V- 1- 
„ >? ( 2 -Ji^;V^^r->;V) 7^1— K y-f7fy;i/7^u-K 7f7MyyjV7^ 
V- H©7^8x^f^l ; '7t7f^7y^- SJ^^/Hr^^-— K v^f- 

„ ~^m.^^^<Dmmk^^T)pm ; yxfi/>^*'j3-;vy^>y"x 

* w 1; x V >H ; *° 'J y ^ yx>, *° 1; 7r >\ *° V >f V 7/f- U 7/^ v 
x>-77 V ox h y ;k #1; ^nn-7°ix>- ; y 4 >M ', 7;V^;Vy7xx;v 

;K 7"n tf 3 — ^ fij fb7^f V>7'J 3 — ;V^(7)sJ>° V x.-t-;v* 0, J * 

iiff©^'jx-f;vi ; x.^ vfh^cS?*. x«y7r7'j ym^y v^<o^ 

* ^WMMm ; -fe^-> 7 v tr >®l 7 J d z 7 ^ ym, ? 9 2 ^f - 1^ 
y^'ja — /K yxfv^^ija-^, F'Jxfi/>^ij3-;K tf 1/yjn) 3 — ;v 

t-frfflB^ h ft %> o 

[0 0 9 4] 

^^T^t¥^^f 5 0 0- 1 5 0 0 0 om##T***S5^?-^r3BS(H4, SiOtSi 
-T & i # * o £ fcS^ffl ^ L £ S4 , ITM^J ogii 7/ v - K*« 

[0 0 9 5] 

±f£"Clft^RTM^J^W^^»{±. 500-15000 tf2«L7^7&^ jfft L < it 
800-1 0 0 0 J: *) if* L < 14 1 000-8000 T?ab S „ ^f-ft^ffif ^ 

[0 0 9 6] 
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SHfflttW^^*««tt3W*«ffl*-f waata*^ (USP4414370, #pbbh 5 9 

- 6 2 0 7 , #<2r¥ 5 - 5 8 0 0 5 , #H§¥ 1-313522, USP5010166) 

Ji€3£^J& OHO IA RUFON UP-1000, UP-1020, UP-1110 
, 5> a > V >^ V Off) MJDX-P1000, JDX-P1010, JDX-P1 

0 2 O^WbtLJo #JIra, Lt'J H^^yy^JVfM^^Wifc 

[0 0 9 7] 

^^aXM^iJi: L-C!i, n^h, Ulli'tt, MiYM}(Dmm<Dm'&? y ?tf'J?%\<\&frb, 

(III) (JiTF, ^'Jt^y7;^v>M^# (III) £&v>-5) ti, #^BB4 5 

- 3 6 3 1 9^ #<2r0H 4 6 - 1 2 1 5 4-f, #<2rHg 4 9 - 3 2 6 7 3 -f", #§PH 5 0 - 

1 5 6 5 9 9f > 5 1 - 7 3 5 6 1 -S\ #P^BS 5 4 - 6 0 9 6 ^\ #gSBB 5 5-8 

2 12 3-^-, #WBS 55-123620 #MHS 5 5 - 1 2 5 1 2 1 -f\ #HP8 5 5 - 

i3io2 2f, mmm 55-135135-^, #raus 5 5 - 1 3 7 1 2 9 

[0 0 9 8] 

* , 'Jt^fy7;Hv^lM (ill) co^SJUi, *b£ : 

-R 26 -0- 

(^■K R 26 li 2fOtllt^ 2 iwRj^i* T** J i L < , HKti 

fi*?>45^^iU», R 2 6 (7) AftM £ LT ii, -CH (CHs) -CH2-, -CH 
(C2H5) -CH2-, -C (CHs) 2-CH2-, -CH2CH2CH 2 CH2-*^W 

hfi^o * o, jt^y7i^t'y^i^f (i 1 1) <Dttim imtmom^ma^ 
M^^mmi'mm^^^^m^mKm&^mm±^it^^^^h, -ch ( 

CHs) -ch 2 -«i Lv^o 

[0 0 9 9] 

#'Jt + ">7^vvM^# (III) i±, itltt^ o t ^> MlicT"$) o t U < 
[0 10 0] 

i^^RTMS!lO^S^(±#^P^$ V^s, $fev> aWJL(, 1 . 8 

U£L^ 0 1. 7J^T^J: «9 0f L< , 1. 6 iikTffft&'ffi-t L < , 1. 5W^^}: 

»IL<, 1. 4mT^#ic04L<, 1. 3mT^^SFfLv^ 0 
[0 10 1] 

[0 10 2] 
[0103] 

^M&JEv^^o^jfifi. Pl5££tL&v^\ if-;v^S^# (I) 10 01115 
0 0Mf|5, 04 L< til 0-6 0 HCffJKiil 0-5 

o ommmx&2>o 5 MMumnximmM t lto^^iil^ < % 15, 8 0 on* 
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[0 10 4] 

< < «i£ v v < t & i mtrt ^^'Jt+yjwi/ ( 1 1 1 ) > 

> 

) (J£1T\ #'U^'>7^l'^i^ (IV) fcfevO) W\ ±|B^Tffl*Jj*«- (I I 

i) tmmo^m-z-n&LTmbfr&c 

[0 10 5] 

^'Jt^y7;v^rl/>M^# (IV) co^ilti, : 
-R 26 -0- 

fS!*5>44^#ffJU»o R 26 Oj|#^i|£ LT^ -CH (CHs) -CH 2 -, -CH 
(C2H5) -CH2-. -C (CHs) 2-CH2- -CH 2 CH 2 CH2CH2-^^^lf 
htiZo *°'Ji^yT;VdrV>M^# (III) (Dfr^mtll&tzrtomMLmiLfrh 

m^^MK^ffifeMbx^^^^ii^tcSK^mifctt^^-e^^^^^, -ch ( 

CH 3 ) -CH 2 -«I LV^ 0 
[0 10 6] 

*°'Jt + y7;v^yy|l^# (IV) it, t«ttT?*oT4*fttt-C*oTU<, 

v>**, A0ft^*te*W*J^^«<bW^ie«:14*#^-T?§*^**e)> -CH (CH 3 ) - 
CH 2 -0-T?a$a^|f^L^.fji^m^#4 1 ^ 5 Oli%Wffftt^-Uf^ L< 

[0 10 7] 

^'Jt+y7;HP>^lM (III) K£lt* *>n*^:/jHrfr £ ^ i 

ot$SLl^»>'J^*tt, t*-;vmfi^-# (I) iiRIfoiWtfflt?!, -|£ 
S (21) ; 

- [S i (R 10 ) b (Y) 2-bO] i-S i (R 11 ) 3-a (Y) a (2 1) 

|5*;*K R 10 > R 11 ^ v>-f*i&R|tgU ~2 007^+^ #t*ifc6 ~ 2 0 <dt u - 

«7~2 0O77^;H > Sfcti ( R ' ) 3 S i O — (R' 5±R*§£ 1 ~ 2 

U Y)&*2fflja±^"f 4 §-e*Libte|W}— - e*oT4 «£ < , I^ot^U^ ali 
1, 2, £fcti3£, ttz, bitO, 1, i7t{±2*^i- 0 HiO~19©lWSo 
fcrtfU a+ 1 fcofc-*-*,, ( 

-esc $ tt* at*** if e» tL« o 

[0 10 8] 

- hS, 7 57i, 75 7?;t + yi, TJV^-^t^yl 
[0 10 9] 

iP7lc^'&^^7fcM*{i. im<D^-4 mm^-fc i ~ 3 iHo$EH-^#s-g-r a £ t **-c § , 

( a + 2 b ) it 1 ~ 5 flaog&fflTWt L^ 0 fti^5^ttafe^^c9afe5&***H£'> V ^ftl 3 K 

^^ffl^^tli, 2 0WTt?*Sdt5WiU^ < fc> (22) 
-S i (R 11 ) 3-a (Y) a (2 2) 
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10 1 1 0] 
[0111] 

*«14-> >; ;Hfe{± # Vt^vT^^V (IV) 1 fr^lblt *) TO L < 

o *°y ^-^rvT;v^r vy&SL&ft (iv) l ^^K^-f *L*&#tev; ns&o&iPi m 

[0 112] 

*«tt->u ;v*f±*°y t^^r^u^i^ (iv) o^f-^^ss^Lti 
£^j&$*LS»fM&£'g't ti&*°y ^^vr;v^r (iv) IWISI 

o 

[0113] 

#'J**'>7^*V>*I## (IV) CD&TO^* (Mn) hLTSi#CK$il 
f\ — JKfl*J^{±, 500-100, 00 0O|£|BT?**ttdrj:v^ m^^^TOtf 
<D XAW&O&fr 2, 000-60, 000 ClIWI L < , 5, 000-30, 

o o o (onmiPZ tv^ 0 ^*3^§g^i3v^x, #y ^-^~>t;v^^>^S^-# (i 
v) oafc^^Mtt, ^wnv^y?^ - (gpc) m~ «t u *°y^f-v>m 

#-C^*^HT?*-5o f fr=FMfr-ft (Mw/Mn) 
li/>§v4«iL<, fff L<lil. 6ftTO^ 0 
[0 114] 

»y'JjH^*t^'fV ^^->T;v^v>*m^# (IV) M\ WH***^** 

fl-fc Lfc«M£RJ&2r8:e>«*, #P?PS 6 1 - 1 9 7 6 3 1 -f-^fpL #0flBS 6 1-215 
6 2 2 #WBS 6 1 - 2 1 5 6 2 3 ^<£r$&£ J: V&JRW 6 1 - 2 1 8 6 3 2 ^fg. 

fC^^i^f;!'?^ V >/7;KMI, #<2rHS4 6 - 2 7 2 5 0 ^<&*PlK.0 f #<2r 
BS 5 9 - 1 5 3 3 6^-<&$R#^f!l^$^^«^MvT>'fbfl#B^ 10-27 
3 5 1 2-^<Zrf|z^^iJ^$tL^,^ 0 U 7 ^ 7 7 -If f> 4 ^ W^ffl |: J: 19 # 

[0 115] 

(f) ^Ji^xm^^wt^w-r&^y ^-^vt^^t i^^m^c, i^iriBife^ 

KBtkjfc®} K s 35ltf± v U * S K n ~> ? * ^ t K n v y ;MtlMfc£ 
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[0 116] 

„ N — (0-75 y'ifA') - 7 -7^7°nt'jVf'J^ F^ryy7>, N — ( /? — 7 5 
y- — y - 75 / 7*n h * v 7 — 7 5 / "7° n tf;w h 'J h 

^ryy7>^t'©7? ;|^|y7 >ll ; y -J)Vjj7° h 7°n tf;v h >J * f^yy7>, 
7 -^;v*7°f7°nif;i/^f;i/y^ h * v~> 9 > & if??^ 7" 7 yM ', 7 - 

try ~> Kdr->-7°nif;i/ h y * K->y5 2- (3, 4 n^s* -> ; v) jr. 

f^f'J^ h v -> 7 > & t^x^afy v 7 Vfc ; tf — /I/ h'Jxf^yyy^, 7 - ^ ^ 
^ i; n-f ;v^3r->:/tt tf ;l/ h 1; ^ h 9 7 — 7 ^ y n^j^ + y7'n t° ;v ^ ;i- 
v y< f^fyy7>^ i*<£> tf-;VSPFI£fn^^f~> 7 >M y - 9 n n 7 a h y y< h * 
yy7y§i:'?)|»^y7>l ; 7 ->f V v7*- h 7°n MJx FJfyy 7 > 
> 7 --f V y7^- h 7°n h >& ¥(T>4 VvT^- ^f->7> 

1; h^yy^y, PJ^Kyy7>, ^ Wxf^yyyy^^A^ 

[0 117] 

J&Lt eft?, &^*Rj&^^fi&fcfttrj&;fre>, (F) O^ffe, Xl±, (G) 
[0 118] 

*°'Jt^y7^^P>MM (IV) O^ffliti, tf-;v^^#: (I) 1 0 011 
fMcMLT, 0-1 0 0 0Si«O«ffl* , ffiL<, $?>t-t±0~4 0 Omfif^lSH^ 
ffHv^ 0 # , Jt^ry7JV^k>|IM (IV) j&*0*JHBO*§£\ of l]ffflL4v> 

^ffflT^ 0 *° y t^-yT^ + V > (III) ZWm L Jt»-&J± , f£*14^Jl 

o 

[0 119] 

^S&KKistfS f; lfv^7y*;H»^7 y*JHMJ t LT, «£lf 
, ±i£ L £ r-^ati 47y* ;vm^-SJ (7'J-r7* if) ^ nN#P 7 v # 

[0120] 

(I) fc, ^HBJ<75 (y«^) T V 7 ^ ^x7 f (a 

[0121] 

(^^) y iVi7;V^^x^7^tMM (a) O^M(±, (III) 

^ (iv) Mi^ffim iitt«^^, mm*)*- (J) Rmm.i~&(DT)i'*fr 

S^tt^7^ 1 Jii'i7^^Jvxxf itmtr. & 1 xf/ £ tz i± * 9 y t ;v ;v 
jx^7";v#fi:#;#fi<!: (n) R^i5c9 ~ 2 0 c9T;v^r;v^£;fri)-,g> y ;v^y 

[0 12 2] 

d^fi^#^^tt^#-«W'fi-e^^R*g5:i ~2 o©7^+^l^tt^>7^ y 
S (23) : 

[0 12 3] 
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[ft 7] 




R 



26 




CH 2 



C 



COOR 



27 



[0 12 4] 

tsrlB-^ (2 3) OR 27 1 LTi±, Mxff^;V*, xfJVi, n-f 
•7;i^ iH, 2 --ni^^^^rv^S, MJfyJV^ 

^tT'Jj^ ^i^^&^coRSSifcl ~2 o c^^^^W^ ^ i: 
^•el^o (2 3) o-^g#^£i?^$tt^^y lffiig-e^ i < , 2 



r 9 V ;vSM ^-;K T 9 V ;v^^;k 7 * y n - -/n £°;k 7 ^ V frWt n - 7f-;v 
, 7^';;WV7f;K 7^VJVtt-7f;K 7^'JJVSn-A^y;K 7^'J^S 
^T^K 7? V ;Vg^ 2 - xfjV^\^y;V, 7^';;V^-;K 7^ 'J ;VgfcT*->>K 7^ 

U ^Bfe* >7*v;k 7^V;vi7 7'j;K 77'JivfFVfyiK 7^y;vf^J^f;v 
, y ;vs-tf^> 7 7 , J;vi7f7 , Jjv, 7^ y ^S^^-jk 7 ^ y ;v@£ tf 7 ^ — 

& < teffl-e § . #fl£ if ^ * * y * * * y ^fxfJK n 

- 7n ^ ^ ^ y n - 7^;K v 7"f-;K * * ^ V t - 7f- 

;K ^^^"J;vin-^y;K ^ ^ 1; ;i/@|^-7 0 7;K * * ^ y ;vsi2 - Ji-7;v^^r v 
;K ^^^y;v^y— ;k ^ * ^ y ;v@$7v;k 7 ^ y >^>;k ^^^y;v^ 

3'^ l J;vi7f7 l J;K y ^ ^ ^ 1; -7^^;v^^^tf Z> c: £: 



(a) tIKn:itltli2M±©7^'J;H7;i'^;vx^t^ 
#S4MMa £ i tf/ 4 \t * ? ? y frWcr ;v * ;v#*##f4 ^ h 4 & ^ 4 s #\ 
v^|SEK»*c±|B^J|t*##fi:*»e)** fctt, m^-fr (a) f^ftt^7^ , ;;v@|7;v 

fffL{tt70lf%a±-C^44it*t*U S^rfr (a) ^{47^ 

y ;vm7;v d r;v^^7;v#fi##f3ii3 i WV£ fc»±> * * V ;v^7^^;v^^7;v#.fi#: 



[0 12 5] 



[0 12 6] 
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?V^m., ^ ^ ^ 'J ©7^ U ; 7^ V ;vt 5 f\ ^?^>;;vt5K\ N-7-f- 

y V- K ^'JyyJV^^'Jlz-HfOx^yl, yxf JV7 5 7 xf jV7 * V V- 

^-tp#fi{$ ; *°y t^->xfv>7^ n/- K #y ^ r * i/w 

©*°'J rt^v^f- V>^^-^-tf#^#: ; -?-(7?4tilT^ 'J n ^ l- vj ;k 7-^7, «-7^;u 
7f-V7, T;v^;nf — )v^.—r-)]/ s :fcgft;tf~;K g^i£t£~;K yn tT^-^^vf— ;k 

[0 12 7] 
[0 12 8] 

(a) $#<e>^iti, G P CK^t&^V*f-V^m#^iW£J53- 
^itf* 500-100, 0 0 0 O & O^MSM nTfgT^ £ o ^#PJf O ( a ) 

Wtt^ h {±tW^T-fi 3,0 0 0 EJUbWt L < , 5 , 0 0 0 JBLhj&* 

[0 12 9] 

(a) tt. Mm £ ftfc t£-;v^£-<7)^&& fcTJ:ot#^;t § £ o fcfc*. 

**« e> ft* o fit, mrlB#*#:i3 «t tr 9 v * ^Fl^J^aiWJ, $£#J ft if 5 
0-1 5 Otfi^-f HJ: D#fctLS 0 ltf!5'7v ? 5&;VW^!lO#!lt LTi±, TV 
kf^-f y-??-u — h y ;K V>f ;w-?~ Kft fc\ atjRTOSOOffilfc LTJ±, n 
- Kr s '->;v^ 7°^ 7\ t - Kfv'^^ 7°:? 9 7 y ;V7 -7°^ 7ft £f<7)7 ;v 
*^^^»^»^n^*^'fb'&'Wft^* , *»f?>tL*o »S9fcLT»i, £ t 

m^r# (a) ^3B«tt'>V>Ht*«X-r4*&tci±a^o*ft*«****, fctitf, (H 
) ^1M#U)^J iLT %*t£ v y £ 7 ;v ij -79 > (Differ, 7 7 y T)v* 

mm \z v y * $ Ai- * t>m. ( i ) tu^*^^ Rj&ttt 

tm (yvjvm j^TAitv^) Jt^-t&ik&m (fzt^^r^v^m) <d&&.t 

. 77 y ;v^r;v^;v^^-r;v#^#:^ 7 7 y ;vitr;v^;v^^x;v-i.* 

f©(7)^4^L/;M#^$itty'J /I/3fe*5 J: AStMJSLo S'&ffi* 
(JJJLTA* Stv^) Z^-t&tt&m (/;tx.lWVy7^-Hi-Si (OCHs) 3 
Ife**^*^*) tDSHt^aciltty^I^fAt^g, (J) 
tMlD^t^ittv'J fr&*^1-2>ik&®*T?V ;i/|7i^^x^r^l^J: 
yyttli^ ^ y ;Pi7;v^Ji'XXtiVfi#t ^Ifliy'J ;v^l fr=f-ibt: "9 1 1H 

OiM#^ISLt*t^?^^M, ft #Ki*Lt,JcR3e5*L* 
^> wei±ftv^ 0 

(H) WM<omg&W&t ttfffit^^f tti/'j ;H^ttt^ ^ y ^ > t Lttt 

yy5>> 7 ;i/*7°h 7°n h y ai > -79 ifc^t^o 
[0 13 0] 
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Sii:^fl-5„ i TtSOO-'KI fcLT, #WHS 5 4 - 3 6 3 9 5 0 1-2 

7 2 6 5 4 #P?S¥0 2 - 2 1 4 7 5 9 ^$R^|Bm$ tit «t A^t t 

TttTV;^ A' LTttTK^bvU JV* (H-S i) If & £ t £ £ o £ <A 

»£\ VI I I^#«co^ftTT\ t Kn>"J MtKJS^i \) A&b A' afcttlfrfrL 

[0131] 

(J) IBttoS^^lfeffilif^fc*«tt'>V>l'af*^*'ffc^Wfc Ltit (2 
4) : 

CH 2 = C (R 26 ) COOR 28 [S i ( R 29 ) 2 -b (Y) bO] iSi (R 29 ) s-aY a 

(2 4) 

29 {±sa4^j±raa©ift*»: i~2o ottt l < 1 mo^mm* tza h u * 

;^;>'nJfy|^f 1 ilfWM^to Y, a, b, 1 HUMB |WJ C D ) 
* fcl±— (2 5) 

CH 2 = C (R 26 ) - [S i (R 29 ) 2 -b (Y) bO] iS i (R 29 ) 3 -aY a 

(2 5) 

(5£>fR 29 , R 26 , Y, a, b, 1 l±1triBfcH£o ) 
-e^$tt^>#i#:fci:£{i\ y - 9 9 V n * v tf ;v h V y: h ^ v v 9 >\ 7 -^^ 
y- V ndr->7°n f;Vy^ Kyy^/, y n^fy^n tf;V h 'Jx h * v 

y7>f(D 7 y" y- V ndry7°n t: ;vr;v^r 0 7^3^yi/7>, 7 -7^Jn + 
y7 5 nif;v>V^ h^->;/7>, 7 — T 9 V n y 7° n t° ;v ^ f - jv y ^ Kyy7>, 7 
-7* V D^fy7"n tf;v fjx Kv'v'yVf^y -7y- V n^->7*n tf Ji/7)^JV*° V 
7;V3*yy7^, t'^jvh'J^ f+yy^y, t*-;v^f;vy^ f^fyy7 7, \£—)V 

[0 13 2] 

M&fe (a) fc^SfLaSMitteS'V ;V^co^c{±, l^T-4 1 ^^^ < t & mm_t&3 

^ t & o 3te^*^ktt*#* ^c*» hzhvuti. 1 -(@m±, t < izit 1 . 51® 

(a) tc^$tL^^tt>' i ;;v*offi«{i > v--r*±^ 1 ~3i@oKjstt^^-r 

[0 13 3] 

Jfm%K&tfz> (^*) 7 y- v (a) <^ftffl-ftii, 

v ^^l^m^v tf y ? ? v * )vm.^'fe\z £ ^MTk^ntz^-^m^fa (i) 10 

0lti«at, 7 7'J;H^f (IV) /5 S 3 ~ 3 0 OM«|5tr*^<7)Wi 

<<$mmmm (v) >> 
^B^^i3^^,^^bM« (v) at, m£isvTA'*>i<®%fr#>WLmm&mf 

h v 7f - y 9 "7 V - h > v 79- ;vfii y7*f-K v 79 v -x.9-;v^ 3^ y" 
V- K y/f^iyt^f-K y7f^iy^fiV7k-f, y7f-JVlyxf;V7 
h , yVf^|y7f^vW 1^ , v 79;v|lSM v * 9 V- h , y'7f*| 

y h y f->;i/7i/- h „ v79;vfi|v^>- b . ^79^11-7 v^- h „ ? 

f^^xf^vv-h, yt7f iV|yM Vt^f - M«^ t ^ o £;fci> 

rfc vm^miifbih, z? 4 h\ v-zt^-m^^^^ 

, y 7f ^i^-^rt^f K J: 7 ^ ;Vllx7r;V Ol^if «^T»I S c -JT)V* 
K-^v T;v^f JViy7^f - 4jffi^b^^ rf7i^yy7> 

f ;v F 'J 1 1- ^ y->7 >^y 7xxjvy^ h^yy7>^7i-;i/f'J^ f ^ v->y 
> & if <D iD7X^»tty- -f ^ i&^^r J t (DRfcm ^ «ffl"5Tf^^* & o 

mtE# 2005-3011516 
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+-e»±, y7*fiH|^7-bfJV7-bbt-Xi, MfltfiHt*** < s A 
[0134] 

ztib^mmimm (v) #it-«fflLtu(, 2ia±fiuuv> 0 ^ 

OiimMM (V) ^@e^s«, e-^S/gM* (I) looif^wato. 1~ 
2 o lisusswj l < , o . 5~io Ma&aqgfcjfcp* lv> 0 ^^ww^se^-m 
*«i mm zrm & t mikmrntm <%& t tzmtKifc^fr^mr lb < 

Kft* „ aa&fci-swttcjscf, #«©E^*^;bnLT&fli;bftv* 

[0 13 5] 

; 7;i'^7Ah'M7-bf^7-bht-f, y;v5 A h y^xf^T-b h T-fe 
T~ K V7°n^y7;V5 i^Axfjl/J^ b 7^7 — 1 ^O^^T ^ 5 — -7 A>ffc 
; y>3a^Af 1 57-bf;V7^ ff-K >f b 77-bf f f 

„ -/Yf;v7rA ^yx^y-^r^, ^^^y_ ;VT5y ^ fijx^;-^75> 

$ >\ t>y>7^, v>'xfji/7 5y7°nkf;V7§>, t^'JV^yrr/, h'Jxf 
V>vT5>, y-'T-v>. <;7x-*^7-^>, 2, 4, 6-h'J7> (yyfJV7? 

y^y~)V^ N-pt f-;v^E;v* y 2 4 >^;W 

5 ^V-/K 1, 8-y7ft'y^n (5, 4, 0) I y>T ? -fe>-7 (DBU) f©75 

t &mm%. tfrbn^tiz *° 0 r 5 k#jb ; s*j ^V7r/tx *° ^ wi&m 

£<DRB£.J&yil ; 7 -T 5 / -?u tf;H >J * 1 Jfyy? >\ N- ( /? - T 5 y - 
7 -75y7"nt';vy f^yy F^y->7 >^<D 757 Mft^y 9>%y?V> ?M 

[0 13 6] 

i*Lt oMMEii, m^-c^ffl LTU<, 2 LTU<, ^^mtw ( V 

) tMLtUv^o -©i^SoSE^-iit tf-^m^-# (I) 1 0 01t»C*f 
LT 0 . 1-20 lilgtffl L < , 0 . 5-10 iii^ICffl Lv^ c y 7 /- 

;vM^-»o@e^*^i mm ^t®^ t^bss**s < ft * - o , t tzmtKB 

U*1rfr\'mfif LSt < ft * *§^& £ o -7j , v 7 / - ;vil^MO@B^-»^i OlaBI £± 
0*fcflMl:WFtc^ffi»ft5Hlft^5l?a^C ft®«^#^.«< ft^ 
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[0 13 7] 

) 

R 30 cS i (OR 31 ) 4-c (2 6) 
(5*:*, R 30 i3j;r/R 31 (±, *tL*tLfflUZ, Jfe*»l-2 0Of«*4V>tt*lJft©^ 
4bfc3fc3&T?zbSo ciiO, 1. 2, 3 ©V>f^T*<b^>o ) tr/rc£ 5/9 y - 

[0 13 8] 

;V^fJl/y^ h^yy7>> 7x-A'*^^f ^> h* , /'>?>, y"7x-^y7 h^f-yy 
y'7i-;Vyx>^yy7>, HJ 7x-;M Kyy^^f (D-fi^ ( 2 6 ) 4 1 

\t*tillbKifr f LV^ 0 y7x-;Vy^ K y y 5 ^ ^ y 7 x ^. ;V y x ^ -> y 
[0 13 9] 

ZL<0*r4 CO BB-g-fi fi „ tr-^**^ (I) lOOIiSSPWUO. 0 1- 

2 0 M«e«3&*»4 L < , 0 . 1-10 MfflS*«J£Jcif 4 Lv^ 0 <W 3tf 

*ftw <D®jmi kh, v y y # ? 7° v > ^\ 5/ 9 > # ? 7 v > 

Ltli, 7 -4 v v7^- h 7"n k?;l/ h 'J ^ h drv v9 >\ 7 -4 V 5/7*— h 7*n tf;V 
MJxf^yy 7 >, 7-'fV5'7^-fynifWWi>+^5'9>, 7 - -f V v 
7 ^ — h 7n t?;i^f-;Vv?y ^yy7>f^)'f7y7^- fStty^^l ; 7 -75 
7 7 , Dlf;Vf 1 ;^ l- + '>>'7>^ 7 -7 5 y 7n tf;i/ b 1; x. h df- -> ->7 ;/ N 7 _ T 5y-7' 
□ HjMfJl/yy f^yy 7 >, 7 - 7 5 7 7n fjV^ f^y'x f yy 7 N- (fi 
-7?7xf;v) - 7 -7$y7nt>HJ^f^yy7>^ N- (^-757 jc-f-;v) 
- y -7 5 7 7nt";V7f;Vyy Hyy7>, N — (^-757xf^) - y -y^y 
7 , ntf;VfVif^ry5'7>, N — ( J 8-757xf;v) - 7 - 7 5 7 7*nf;V^f ;Vv 
xK-/y7>, 7-71/^ K7°nt°;vFV^ f^fyy7^, N-7x-;i/- y -75 7 
7n tf;i/ Mj p< ^yy 7 >, N-^> y -7$77°n h ij y F^yy5>, 

N — If— ;]//< y i? )]/— 7 -75 7 7'n fcf;i/ b'Jx F^yy7>f©7? ^i^ty?^! 
; 7 - y ;v ^7 7 h 7n tf ;v h u y Ky->7A 7 - y ;v * 7 h 7n ^h'jxh^-> 5/ 
9>\ 7 -y 7 h 7n tf ;vy •7;i/5 ? y h ^-l/i/y >\ 7 - y 7 h 7n tf;v^ 
5? h dr 5/5/ 9 >-#0 y ;l/ 7J 7 h 9 >SM ; 7 - ^ U 5/ K^r 5/ 7 P D t±°;V hUy h 

5/5/5 7 -y*V 5/ K^5/7n tf;i/ b'Jx h^>5'A 7 -^'J 5/ ->7*n H°;vy 
fJVy^ f^ryy 7 7, 2- (3, 4 n^\^ xf;H'J^f^yy 
2- (3, 4-x|aryy^nAJr->;v) xf ;vpJxF^yy7^x^y 

xwVfcfy. (2-^ ^yx^y) 5/^>, N— (/3-*;V^y7f JV) 7<7xfjV 

- 7 -7 5 y 7*0 tf;v h v y h 3r?/S/9 ^#co * ;v^^f 5/ 5/ 5 >IS ; tf— ;v h v y h ^5/ 

t'-jVF'Jxh^fyy^y, 7 - 7 ^ ^ 'J D ^ ;Vi + y 7°n f ;Vy 7 > 

v v5 7 -77n^;vt J rv7°D tf;vy HJx h * 5/5/ 7 tf— ;VM^^D 

*^5/ 7 >S ; 7 - ^ n n 7n h y y h ^ 5/ v 9 y^$<D^ n ^>^5/ 7 ; h 
Vy> (h U y hdr5/5/ 1 J;i/) ^ 7 y7)? l^- O^f 7v7^ 1/- > •> 7 >if 
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[0 14 0] 

tcffl s v 7 > * v 7° v y m a > MUt, tr - fr&m&fa ( i ) 100 iiir k 

ML, 0. l~2 0lIMltfi?W„!|^ 0. 5~ 1 0M§|5C9$SBT~ffiffl 

ti«#fft ->7>*7 -7°'; v^sa©$&*«, 

MU&tt*?, tttf, T^'JJK sKUi^-r^s *°'J^f-V>\ *°';7nHvy, *'VA- 
[0141] 

7x;- a*, r ;v * 9 * - h 7?«* 0 y >f v -> r * - h 

[0 14 2] 

±S*afcii>£, ±IB»*tt#-5*!l y5 y >^#Jfc 0 . 1-2 OMrgB 

4 *$!$^ V9yr4 K v"l 7J (ta-AKJ"J*. itflfcteS/ '1 * > ^Utt v U 

ffly'J*, Knv^K fejc^m, -a^ic^m^) > A-ryy^-^Oi^j: 
«3^14t^ ; as^m BMRWi *;^>7A, ^n^-JA, t^v^ 
±. i^-. * 1^-^ ^JV7, aJHt?-* > N ^> f^-f k h i-j 1, BMfc 

[0143] 

o 

[0144] 

Pttt->y*, #E 7 K^^m, -s?7k<y4n, z-^y?*? >y »i«M*^y7A 

M*at^o &7>-Ck, JtOTH (BETfiftia^) i«5 0m 2 /gW:, S 
# 5 0 ~ 4 0 0 mV g, fflt<lil00~3 0 0 mV geft«5je«»5|t*tO^ V 77 *« 
91 Lv> 0 * tz^(D^Mifi, ^-;V7)Vy7>^tJl'*Vy7f>, yt;v*V^'Jyn^ 

[0 14 5] 

4t3MtO*v^>'j *^***fOJ: D^fl&ftWi: LTit #KR5£$tL«:v>3&», «fe 
vV7j (Ka-AKVVa) O 1 o-CJb^ H$7xny;vt07iny;v^ itKy'J 
*Olot|)^H*y'J*ttI|ONips i l^#UttffetL*o #K:mt.-A K->U * 
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K-o^Xli^ — ^fefitfPWJ&ttS 5 nrnftl 5 0 nmJ^TOt^-A Kv'J * £J£v*& t 
[0 14 6] 

*p^§^,o ft*\ — ^etrfrc, a*^y^Aii, jtOTW/h£v^ a-fbwo^iffaftas 

[0 14 7] 

, iteix^ t ;vfot«li^^f MStt^J, is «t tf\ v 9 > * y y; y m*?*9 * 
- h * v -7 V > 7%m<D&m * y ~f V > v>£> tiT v> £ 0 ^#^0 iLTIi, £ITI: 

P15££*l& ^©tl±^v^ s \ #7*n^i£, #7y/uBt, ^9;v=f^W£ N #7 0i ;>i£> * > 
v^u^^ 5 0^-^>lt> xfT'J>E s<^yW., *W 

, 0. 1-2 0lf%OfSH^lt^^Wf L<, 1 ~ 5ftfi%O^H"C^S1-^0 
[0 14 8] 
[0 14 9] 
[0 15 0] 

o ISRi^^y^Aii, SMftfcJ:!?, ft ¥^*iT-#£*-f fc ft £o tefclSjfc 

^Cl±, MlfOWl. 5m 2 /gJ^±5 0m 2 /g£lT(7)^«iL<, 2 m V 
gft±5 0m 2 /gTOl«flL<, 2. 4m 2 /ga±5 0m 2 /gTOj;f)ffl 
L<. 3m 2 /g£l±5 OmVgTOtWJ U\ 5mVg*P 

m^-teit, ^-<ogfc#a6**«^s^Tftv>ii*»4*o ^t^*!ifl?*lST§*4»# 

■^iiiO^^g^t^-^, ^ ft if {± i CD PI (9 (± ft 0 
[0151] 

ft*. JfcOT«t«0«fc{±, iW^fefc LTJ IS K 5 10 1 Ki&£Tfrftofc£a; 
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33/ 



Mfe®%*£ LTIi, A?Wf1s^m^i:bM«ii^ff S S - l 0 0I^vw« 



v^o ti£v^\ ^Stlfe Jfc*I«Oi# 1 . 5mVgJ£U:e> 

* 5 ~ 5 o o o o l<. io~25oo nMm^mmx-m 

m"fz><Dti*£r)i&tL<, i5~i 5 o oMm<offcM"?&m-r&o&m~i&$ @b 

tit, fi/h 4^1^- & £ ft h m&memt cffiLtu^o 

[0 15 3] 

(CMC) ^IBm^tLTV^ £ 9 Id, ttS^lrammT, ffl L< 
f± 5 0 0 ^ mmT> MKSf 3: L < ii 2 0 0 /< m ^T©iiS*^VMittS©tttt*f I 

v^it^iL(, M£i±0. 5 g/c m 3 KTt-^ 

[0 15 4] 

— >ic{±. y^^Ajl/-^, ^-7^f v"; y^ 77-f 

T y>jL/t;v— y^ifl^ y &cfd\ T ^ 5 7^ / ■? ;V — > , y;vna7;tjl/-> 

„ ft~^y^)V~y^^m^x^^> 0 Z-jibol&MTh^fr- yooMcfaWk Lt, y5XA 

t LTfi^ 'J - Z - 2 8, EMERSON&CUMI N GIOM I 

CRO BALLOON, PITTSBURGE CORN I NGS^CELAMI C 
GLAS SMODULES, 3M1©GLASS BUBBLES. y'J*^>->hL 
TWI©Q-CEL, M-t^>H«E-SPHERES, 77^7r>a/^ 
— > <h Lt, PFAMARKETINGIOCEROSPHERES, FILLITE 
U. S. AlOFILLITE, T;V 5 y t LTHB^nmX^O B W, yJV3-7 

A;v->hLTZIRCOAS(DHOLLOW ZIRCONIUM SPHEES, * 
-^>^>-ytLTfilj^S^V*^7x7, GENERAL TECHNOLOG 
I E SWk*-^X7 ^T&mfcZfrr\;>2> 0 
[0 15 5] 



. 1*11114^^- yJiza^-y y^)v- ^'j 7;^- w>v^;v- >^ ^'J^^^ijiz-fa 

[0 15 6] 



[0 15 2] 
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KUCUCARS^PHENOLIC MI CROBALLOONS, V 
t LTEME R S ON&CUM I N GS©E CCOSPHERES, WLX'W-y£ LT 
EMERSON&CUMI NGlOECCO S PHERES VF-O, ^JVrtfr—V 
t LtDOW CHEMI CALIFS ARAN MICROSPHERES, AKZO 

■f-Uy^^-y t LTARCO POLYMERS S©D Y L I T E EXPANDAB 
LE POLYSTYRENE, BASF WYANDOTElO EXPANDABL 
E POLYSTYRENE BEADS, l/>-7^ 'JiHAjV-^CBH 

M^1^)SX 8 6 3 (P) rU!R$*L-CV*a 0 
[0 15 7] 

[0 15 8] 

/•?;u-y<7)^fi{±, # K R je$*L*V*j&* If (I) l OOlilfWLt 

& o i ofi^ o . i MfiP*S|-ctiei:'ffc«>aai**«/jN$ < 5 0 M«£JL±-Cf± £ mi^m 
- >Ojtm^0 . 1 JBLtO»£»tt 3-50 Sfi«J, JSfcJ? 4 L < tt 5 ~ 3 0 tiSW^t 
<t>tt«3iJ> 

[0 15 9] 

JVy^ h 5/5/9 >\ h V ^ 1 v v 9 >\ n - "/n fc?;l/ h V * h 3f- 5/ -> 9 >^<D 

T;i/ ;3 p;i/T;v3^5/5/9 >M ; v> f-;v5M v y°u^.y ^yy7>, ^f;vf'H V7°n 
^yy? >\ 7 -^'J v K J r5/7°n tf;i^ ^-;V5M y^n^; 3rS<">9 y^C0T)^^r 
^^V7'n^7df^y7>, 7 - ^*'J y V7°n fjW f jky^ h ^yy 7 y - ¥ 
V v V^-zyy°u \£)V h V * h dp- v v9 tf-;i/ h h 5- v 9 >, kf — ;V5>^ -^;i/^ 
h#5">5V, r -T 5 ;7"n h V ^ h ^r5/5/ v N- ( /? — T 5 ^if ^) 75 
y^nifjl/^f^yV F^ryy7>, 7 7° h 7"n tf;v h y ^ h ^ 5/ ->7 7- 

^j^yf7"Dt°wfjVy^ h^5/v9>'^<7)'g-f^^^i-^T;i/ndrvv9>Sl ; "> 

& o ±fB%teP»J f4 WCffl r «£ < , 2 L T «£ v> 0 

[0 16 0] 

W4II»m, #^Pl5c$tL^v^ ? tf-;^m^-#: (I) 1 0 OlIidtLt, Sfi 
L<f40. 1 ~ 8 OMHfl^ JEfc&t L < l± 0. 1 ~ 5 0 MrgBeE>t£H"<H£ffl-C £ £ o ^ 
0 . 1 M*«R*SI-ctt«'fbo»*3&»^ $ < 8 0 M£im_L-e&± i oiB^**^ 

«y7/-J^tM(:o^t» 
[0161] 
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(CHs) sS iOH, (CH3CH2) 3 S i OH, (CH3CH2CH2) 3 S iOH, (n 
-Bu) 3S iOH, (sec-Bu) sSiOH, (t-Bu) 3S iOH, (t-Bu 
) S i (CH3) 2 OH, (C5H11) 3 S iOH, (CeHis) sS i OH, (C 6 H 5 ) sS 

i OH. (C 6 H 5 ) 2S i (CHs) OH, (C 6 H 5 ) S i (CHs) 2OH, (CeHs) 2 
S i (C2H5) OH. CeHsS i (C2H5) 2OH, C6H5CH2S i (C2H5) 2OH, 
C10H7S i (CHs) 2OH 

(fcrt*U ±IB^:^C6HBtt7a=.^3fe«:, CioKiiti-y-f-^&^miTo ) 
^<D£7% (R" ) sS iOH (fzfzL^R" (i|Wj— * fcttJ*5fi<Z)fHft& L < tt^MtSI 
<jd r ;v * 4 tt T y - trier £ k tfx~ £ & > 

[0 16 2] 
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36/ 



[ft 8] 



H 3 C 



n /CH 3 



H 3 C- 



O 
I 

SL 



/ 



H 3 C 



O 

,Si'CH 3 
OH 




H a C 



H 3 C 

O 
I 

Si 

H,C N 0 



CH 3 



OH 



-Si 

H 3 C / N CH 3 




HO x O 
H 3 c' ^ 



CH 3 CH 3 
Si-0-Si-CH 3 

? ;° 

O— Si— 0-Si-CH 3 
CH3 CH3 



CHq 



H 3 C S / CHa H 39 
Si— o o-sr 

O Si P 

V / \ / 

/Si— O O— Si-CH 3 
H 3 C \ / 
CH 3 OH 



CH3 HaC 



I / CH3 



Si— O O— Si-O 



"\ /" "\ / CH 3 

Si Si 
\ . / \ - / \ 
/Si— O O-Si-O OH 
HoC \ / \ 

3 CH 3 H 3 C CH 3 



[0163] 
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37/ 




[0 16 4] 
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^ — v : 



38/ 



m 1 0 ] 



CH 3 

HO-(Si-CH 2 ^-R 
CH 3 




HO-(Si-CH 2 -)^-R 






[0165] 
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[ft l 1 3 



CH 3 
H04Si^CH 3 




HO-4Si^CH 3 




^ia^ *° u v 9 Cv?;- /i/Skd**^ 

[0 16 6] 
[ft 1 2 ] 



CH 3 



CH 3 




H0-(Si-0-\\ /)-0)— Si~CH 3 



CH 3 CH 3 
HO-( Si- CH^O^- Si- CH 3 
CH 3 CH 3 



mm&WTFTZ&o £tf>5*>TiB— *S5£ (2 7) tS^M^I«tU\ 
(R 32 ) 3 S i OH (2 7) 

J: < Xfi^&o-C^-Cfc iv> 0 ) 

R 32 W\ tf^;v», t-^;v*. 7x-;^flL<, $ frc 



[0 16 7] 
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i^co ->9;-;vi^f -r&ik&m m&tmsLimi) ^\ ±ib-« (27) -e 

f?Mj^»WHv\ Will #«^$;Ji&;btf-ei±&v^ ^JEi-Sid* — 

m& (28) T^$tL^<b^%W('Tiao^%^^if^i^^T^^»o 



N, O-tfT, (f'J^fjVy'JJV) 7*>7 5K, N — ( f 'J ^fJVy 'J JV) T-tr 1 T 
< K, t"y; ( h 'J ^f;Vy'J ;w) b'j7;vtn7'tb7? F, N-^f ;V-N- bV^f 
;Vy'J;Vf'J7;Vtn7-bh75 h\ aHJ^fiVy'J^If, N — ( t -T^Vv^ 
fiVy'J;v) N-^f;H'j7;Vtn7^f7? F> (N, N-y^f ^7? y* ) h U ^ 
^;u->9>\ (N, N-yxf jvj 5 y ) MJ^fJVy7>, A^ft^f ;Pyy7f 
1, l, 3, 3-f f^f^yyyf N — (h '^f ;vy'j;v) -f5^V-;K 1 
'J ^ f ;vy V ;v h 'J 7;v t n ^ ^ > ^ ;v 7 1 ^ - > , h'j>f;vy'J;V7x;^yK, n 
— )\y<D Y V^f^y V MklK 2— Ji^;y^\^-^y -;yco fij^f jVy i; ;Wb 

7">) ~t V >(D V) X (f'J^fJVy'J;v) n-^7°n/ry(7)f'J>; ( 

FU^fjvy'jjv) flflfc, ^>^xn>J K;v©fn ( 1 'J J fjvy'j ;v) Ib^K ^ 
h-Wh? (b'J^ Wj/l') ft*, (CH 3 ) 3 S iNHS i (CH 
3) 3, (CH 3 ) 3 S i NS i (CHs) 2s 



[0 16 8] 



[0 16 9] 
lit 1 3 ] 





H 9 H 
i-N-C-N 




11 



F 3 C-S-0-Si(CH 3 ) 3 



#WMr«ffl^#^^Jn7X^f^%^#^v9y-;v^<7)i^^« (ch 3 ) 3 s in 
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H S i (CHs) sW&Kifri LV^ 0 
[0 17 0] 

IB-« (2 8) -e^LZii&ik&Wft* L^ 0 
( (R 32 ) sS i 0) q R 33 ( 2 8 ) 

(5*;*K R 32 (±±iEL/c^Ot|Wl#^*i>o qlijEifc£, R 33 ti^147jc*^<b^^^ 
R 32 ii, if/i^ t-7'f-;v^ -7i-;v*WSL<> $ <b 

(R 32 ) sSiili, 3f OR 32 ^t^tf Mi?$)l> f 'J ^ f 'J ;H/5^Cffi L 
[0171] 

±ffl R 3 3 <75 & 5fc t * £ fiHfcdc*^-*^* tltiitt: Rjg $ V^*\ £ ^ ^ 
n-y°?y-fr, i-y^y-;v > t-^^-ZK n-^y^y 
-;K 2 -i^i^s^r^y -;v, ^>-^;vt;V3 — ;K if v>^U yif i/> 

ot^3-^|;7i;-;k ^i/y-^, ^7x7-;va, h Kn^y >f©7x7 
IfcBJL yntf^->^ 5^'J7E ^5f>S, 7f7'J>l, 

y^V^SlL 'J7-;v^ 'J/v^i, v;vtf>^ v 

^^t, VD>i|, Tvt°>m, vWVft, 5£&#Bk -7^^m> fV7^ 

f 'J ^ 'J 7 Mf ©^jv^yfi ; 7>^-7 ; ^7 5 

ifiV7 5>, yxf^7 5>, n-yf;WT5>\ -f 5 ^7"-;l/f07 5 7® ; 7^ f 
75 F\ ^77*7? K^co@tT5 KSM, SUg, N, N' -v7xi;VEff ©Ifl ; 7 
^h>> 7W7-tf>, 2, 4 -^.T 9 ^ S>* >^<7>1- h ym^ii^f bti&o 
[0 17 2] 

±E-Hlfc5*; (2 8) T^StLi^c^fc.RjS-rSifctJ: ^W(:ii©y77-;H 

JVy'Ji^n'j Wy^f^ (t-7*f^) y'JJV^n'j K^<7> «t 3 & v V ;Wk$J & nf 
WTJiS (R 58 ) 3 S t^n^^af^offiiMcXfcRjeL^a***^*^^ 
trRJESS-^S - £: «£ i ifLfcfclRjgStL* feO-Cli*^ (/iffL 

, R 32 {i±iEL7c^OhIW]5(t-e^^ 0 ) o 
[0 17 3] 

±IE— jft5* (2 8) T?^$tLS<b^S:*#fi<j^^-t*i:, 7'Jn^y HJ^f ;Vy 
N, O-fcf* ( h V ;Vy'J;V) 7-k>75 F, N — (h^f^V'J^) 7-fe 
h75h\ If* (b'J^f;Vy'J^) h U 7Wn7* h 7 5 h\ N-^fJV-N-f'J 
^f;vy'J;vHJ7;vtD7-bl-7? K, af'J^fJVy'Jjvll, N- (t-T'fJV 
y^fJVy'J^) N-^f;vf'J7^tn7-fef7? K, (N, f ;V7 5 y ) h 

y*f/l/~>9>, (N, N-yifJV7?y) F^f^->77, AWWy7f 

1, 1, 3, 3-ff7^f^yy7f7 > N — ( h f ;V v V 4 5 
, f 'J ^ fji/y 'J ;H 'J 7 ;v t n ^ ^ 77 Ji/7 i ^- - h , h V y f;Vy'J JV7 y F 
> n - 1 7 7 7 - f 'J ^ f ;Vy 'j ;vftf , 2-if ;VA^f7 - f 'J f ;Vy 'J 
y<D VV x (f'J^f;Vy'J;v) hy^f n-;V7D;ry©h'J 

^ (f'J>f;vy'J ;v) ^77i'J7'j f-jvohj7 (f'j^fjvy'j^) iWo 

[0 17 4] 

— jfts: ( (r 34 ) 3 s io (r 35 o) s ) t d T-is-r - 1 ^ 

£btE#2 005-3011516 
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CHsO (CH2CH (CHs) O) 5 S i (CHs) 3, CH 2 = CHCH 2 (CH2CH (C 
H 3 ) O) 5 S i (CHs) 3, (CHs) 3 S i 0 (CH2CH (CHs) 0) 5 S i (CHs) 
3. (CHs) 3 S i 0 (CH2CH (CHs) O) 7 S i (CHs) s 

, R 35 f±^fl!U~8 02#i^JHI:7jt3l^ s, t lilEwggtT?, Uil~6, sxtli 
5J2U:, D(il~6fi5<^M^) 

[0 17 5] 

*#fcEJS-*-& i J: 19 ^rtfc l f<Oy7y-;v*^tt^M!|^^U#^^ 

H&j&^Bfc*-?* * 7x/- ;HK*3 J: # 7 ^ a - 1 L v> 0 

[0 17 6] 

ilSO-fb^-l/CD^T-ii, N, O-fcf* (HJ^fJVy'J^) 7-tf7? F, N — (h'J 

x (b'J^f;Vy'J;v) h 1; ^ fn-;v^n;ry© h 1; (f'J^f;vy'J ;v) ft 

fly, ^ > 9 J. U * V h - ;K9 h V J* (f'J^f ;Vy'J;v) ft%, ^7^x'JX'J h - )Vco 

[0 17 7] 

oy7;-jn^ft^M^4«tSo i^iiatiiLfeMi: 1 Wv?; 
-;^£*1-;Mb^tHA, ±S£<7) J: 3 t=tf-^*fi^# (I) olgltttv'; ;v*&&w± 

[0 17 8] 

7/-;vMMii, e~;Wfcm^#(I) 1 0 OtlSStWUO. l~5 0M*B 
, 0SL<tiO. 3-2 0MS*K, HCffU<B0. 5 ~ 1 0 IfliJDt § * 0 0 

. 1 **«5|c»-ctt«in»**«stLi*, 5 0 it^^iiu^ww 19 , ®tt 

[0 17 9] 

y7;-WMtttf-;vM^ (I) fc*im-*SB#S!l±i&fclSj£3 
, tf-;vmm^# ( I ) wl^CIJllLT J: < , Sfttt»o#WtaLt 6 
«fc v^ 0 

■^mmmtmmmKit, ■&m^mzxmnzv5±L, ftnn* tz&fr?-? 

[0180] 

mtLjft±WtLX\tmzfgfe2ti1k\t-'ii s , f!)xJi\ sJ*U7 5 F7 7 7^i, 7jc^ 

tvv^ifSfril ; ^t-7 1 ; >m7j;vv^A. 7t7V >^7;vs — * a, xr7 , J7i 

/fU ^A^E^JR^IteR^jWif fe*ta 0 ttifc** Vtt##3W (StL|»lh#J) f±JWft-C 
[0 18 1] 

f- * vtt#-^3Wtt, tr-;i^M^# ( 1 ) 100 li^c^it 0 . 1-50 its, 

SfiKliO. 2-25 MflSffiinT § 2 0 *Jn*** 0 . 1 MMU^'M triif- * V 
<Wt1tffi±M, ^i(:ov>-c> 

ffifE4# 2005-3011516 
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v^ 0 citub ii«<7) & cd^p h fix id , 1511 x. MT:*:j£*fc3&fT<0 TOblfrifc£d^ >' K "7* v ? 
J N V-xA'>-»ffo \m^mA^itt^it] (2 3 5 - 2 4 2 ) *^|B*StL 

[0 18 2] 

Bfe-fbl*ih3W fc LTIi, #^|JU£Ji$tL&v^T7**^^y PEP-3 6, TTiJ^? 
f AO - 2 3 (&±v*1**L&fl&«'ffcX*«0 , Irgaf os38 

, Irgafosl68> I rgaf osP-EPQ (J£LLV>i*tLk fv* • ^^y^^f 

[0 18 3] 

2, 6-^- t-7'f;V-4-^f;V7x/-;V > 2, 6 -V- t -y^-JV- 4 — •x.'^/i' 
7xy-;K ^; (XfivXte F 0) U^f;i^>v;v) 7x;-;K 2, 2' 

(4xf;i/-6-t-7f;V7x>'-;l/) „ 2, 2' V > tf.X (4^f-^ 

-6-t-7*f;l'7x7-;V) „ 4, 4' -7Y Vf ( 3 - ^ -f^- 6 - t - y^- 

)\>-7 -)\>) , 4, 4' tr* (3-^f;v-6-t-7'f;v7x7-;v) , 2, 

5-v ? -t-7*f;WW Kn^7>, 2, 5-y-t-75^-f Kn^;>, h'jxf 
VZ/W fcf.X- [3- (3-t-7*f;v-5-^f^-4 1iKn^y7x-;V) 

7"nW-H „ 1, 6 -^^r-9-^^*->l/- tfX [3- (3, 5-v-t-7^;V- 

4- HfW7i-^) -7°nt:V^-M s 2, ( n - * ^ f :t) -6 

- (4 -fc Kn + ->-3, 5-y-t-7*fJl'7- l J7) -1, 3, 5-F'J7^A ^ 
>^xi;^v^--rh9^ [3- (3, 5 -v- t -y^)V- 4 - t Fn + y7xx 
;v) ^ntf^-^-h] „ 2, 2 -ft-Vif V^tT* [3- (3, 5 - v- t - "T^l/ 
-4-kFn + v7i-;V) 7°nh 0 t^ - F] „ ^ ^^v^- 3 - (3, 5-^-t- 
7f^-4-tKnJfy7xxjv) ^net^-h, N, N' f- V > tr* (3 
, 5-y-t-7fiV-4-tFn^y-tKny>f75 K) ^ 3, 5-y-t-7'f 
;v - 4 - t F n y - ^ y y ji/ 7 1 7, 7 t ^ - f - y xf iVx7> r 1, 3, 5 - h V 
^•f-;v-2, 4, 6-FVJ* (3, 5-v-t-7f^-4-^Fnify^yy» ^> 
-tf>, tfj* (3, 5 ->'- t - 7f JV - 4 - fc Fnt y^>y)V*7*>lxf ji/) # ;l/ 
yvAx MJ*- (3, 5 - y- t - 7f ^ - 4 - 1 Fn y ^ > y jV) V -> T J* V - 
K 2, 4-tf* [ o-^vy-iV, N, N' -If* [3- ( 

3, 5 - y- t -7*f ;v - 4 - t Fn^fy7xxji/) 7"ntftx;i/] t F'7y>^ F'Jt; 
(2, 4-y-t-7fJV7x-iV) 7i77r^f, 2- (5-^f;v-2-H Fo^f 

y7i-)V) ^yVb'JTV-^ 2- [2-tKn^V-3, 5 — H"^. («, 
^-)V^y=J)V) 7i-;V] -2H-^y7*HJ77-iK 2- (3, 5 - v- t 

— 2 — fci FD^y7xx;v) ^yy'f 'J 7/-;V, 2- (3-t-7*f 
2-tKndry7xx^) -5-7nn^yy*HJ77-JK 2- (3, 5 - v - t - :/ 
f;l/-2-tFn^ry7xx;v) - 5-^nn^yy'HJT7*-)K 2- (3, 5 - v - 
t - 7 5^-2 — t; Kn^y7xx;v) ^>y*HJ7y-JK 2- (2' - Fn^y- 
5' -t-^yf JV7xx;v) i; Ty -»_ ;K ^^ ;V _ 3 _ [ 3 _ t __ 

5- (2H-^yy"f'J77-JV-2-^l') - 4 - H Fn^y7x-jV] 7nft^- 
l«-#iJxfl/V^ij3-jV (^11^3 0 0) fccoti^tK tFn^y7xxMyy* 
hV7V-;Vi^ 2- (3, 5 - y- t - 7'f ;V- 4 - t FnJry^yy>) - 2 - 
n-7f;V7nyie7 (1, 2, 2, 6, 6 ;V-4 -tf^U v;V) , 2, 

4 -~J- t -7fjV7xx^- 3 , 5 -v- t -^f-;v-4 - 1 Fn^y^yVx- F# 

[0 18 4] 

lp n n^tfi ii\ ^7-77 2 0 0, 77777M-17, ;7777SP, J ? 9 V 
^SP-N, y77-^NS-5, ;777^NS-6, ;y7^NS-30, 
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) , 7f*^?7' AO- 3 0 , 77**** 7 AO- 4 0, 7f*X^y AO- 5 0 
, T7 :^ 77^^y" , AO-60, 7f*^^ AO-6 16, 7f*7^/ AO- 6 3 
5^ 7f*7^y AO-6 5 8, 7f*^^r AO-8 0, 7f*^^7* A O - 1 
5, 7fn^7 AO-1 8> 7f*X^7 3 2 8, 7f*^^7 ! AO- 3 7 (JBH 
IV^ftL^Mftlil) , IRGANOX- 2 4 5, IRGANOX-2 59, IRG 
ANOX- 5 6 5 , IRGANOX— 1 0 1 0 , I RGANOX— 1 0 2 4 , IRGAN 
OX- 1 0 3 5 , I RGANOX- 1 0 7 6 , I RGANOX- 1 0 8 1 , IRGANO 
X- 1 0 9 8 , I RGANOX- 1 2 2 2 , I RGANOX- 1 3 3 0, IRGANOX 
- 1 4 2 5WL (£UhV>i**L&*vt • 7s^=y^^T A • 5 , S u m i 1 i z 

e i" G ML Sumi 1 izerGA— 80 0>l±^-ftii>&tC4k¥M) ^«T«|S^ 

[0 18 5] 

S fc, jfcgcfefflfc Itlt f-* If VP, If y 2 3 4 , tf > 3 2 0, « Vf > 3 
26, f>!lf>3 2 7, f^tf>3 2 9, « If V 2 1 3 (J0LLv*i* fi & tVn* • J*^~> 

^T'f -^5*;uX®) f -5 ^^^Vf 'J ry-jv^Mfe^f ^ tr^ 1 5 7 7f o 
iHhVTJ^JS, C H I MA S S O R B 8 1 f (?) i ^^>77 x 7 Vl, r^tf> 
120 (^'■X^y^^r^ • t<*;VXS) f <7) J: 9 4^>7^- h^ft^lif 

[0186] 

t > ^- F7 5 i Lv^o FT § >2Mt&VBb L 

X ii, £ ttmr<7) 6 O^M^-e § & t5 s ^ ft. & KIR5fe3 ft& & WCI± * v> 0 

3^7ty^fiV-l- (2-tFn^yif;l/) -4-tKn^y-2, 2, 6, 6- 
f^^fJl'^'jyVlill^ [ 16- (1, 1, 3, 3-rf7^fiV7f^ 

) 757-1, 3, 5-h'J7y>-2, A-V^M ! (2, 2, 6, 6-r>77f 
)V- 4 - tf^V v;v) ^57( ] , N, N' -tr* (3757 7*n t?;i/) xf ^>y7 5 
V-2, 4-tf* [N-yf^-N- (1, 2, 2, 6, 6 * * f-fr— 4 - if ^ V 
9 Jfr) 75/] -6-ynn-l, 3 , 5-HJ7-7 >m&®, f * ( 2 , 2 , 6 , 6 - 
rf77fJV-4-^'Jy>) -fe^- K nA^i- if* (2, 2, 6, 6-rf7 
^ 4 - tf^U f-f i-a-r/Mfrt^f <bft&o 

[0 18 7] 

K n D R ^T'f x.(f, 6 2 2 LD, ^*tf>l 4 4, CH I MA S SORB 9 4 4 

L D > CHIMASSORB1 1 9 F L , (J£JLtv>i*ft & fvt ■ ^^yt^r-f • ^5 * 
;VXI) , 7f*777 LA- 5 2, T7*jj7?~f LA- 5 7, T^rii^Z ~? LA 
-6 2, 77**^^7 LA-67, TTf}*?? LA- 6 3, 7f*7^7 LA- 
6 8, 7f*7^7 LA-82, 7f*777 LA-87 (£LhV>-fft % MMfoXM 
m , t7-;HS- 7 7 0, t7-JHS- 7 6 5, t7-JVLS- 2 9 2, *r J - IV 
LS-2626, t7-;HS-l 1 14, t7-JVLS- 7 4 4, t7-;HS-44 
0 (£JUtv>Tftfc=&») & WM^£&#*£ft£KPl;e£ft& *><z>-?m±&v> 0 
[0188] 

i$^U*5f5tir>C 3 5 3 , f-^lf>B7 5 (JSL±V>-f ftfc -Tv? • *^~> * frT 4 

ffiRE#2 005-3011516 



#11 2004-016679 



^-v: 45/ 



[0 18 9] 

U ^ fn-;vya/r/, /^y^x'J^iJ H;k ^ t ^ > f ;i/ 7 ;v n - ;vf ©fSf 7 
)ua-)i<m<D 7i"J;vix^f;vl; if^7xy-;uA, ^yy7^;vtf©f 

7^3 - )vm<D t ? v n^m^x t )vm ; v ^-t- ;v-e^ ^*Bft* * f 

- £ 9 y # iiteiUft^iJif'jv-*^- ;k u x ;v-t?5fe 

«9 n iil^ 1 * ^ U * - fr$$<D O * ) T * V frWLX-X 7~ frm 

* - h £ J: t>*7K^*#^r 7^'J^-Ffffi?«iU:J:i5#? ) W^i 
[0190] 

[0191] 

H-f fc-frW £ JM#J L T in £ (3 j&» r^^WJSs J ( BBf D 4 7 ^ 3 H 1 7 0 

mus. 9 3i~, 1 0 6 jt><b, 1 1 7i-) Kmffl%mm&$>*) 

[0 19 2] 
[0 19 3] 

?fcTOf±M^ t^^^iM ( 1 ) 100 it^^Lt 0 . 01-30 

[0 19 4] 

& is , |p]± © £ £ „ ^MWJ iH>/-K7 5 ^ ?Mk<k® (HALS) £ 

[0 19 5] 

Bfe'fl:l»Jh*J**v^4jte^3fe3!|!lti, WCt4|RjfeSii&v^, R^ioioSriwiti 
[0 19 6] 

@MbKit^ij^7t(4^^ij(7^£ffli{4, -e-tL-e^ tf-;v^m^-# (i) ioomsis 

CMLTO. 1 ~ 2 Olf H50iiT^-5 i J Lv^ 0 0. 1 T?(4ifi1fMi£ 

ffi|E# 2005-3011516 



#fl 2004-016679 



^-v: 46/ 



»k mimwmm, ^twitm, vp^^m±m, ±m^mmmu *v*>&im±m 

[0 19 7] 

£ <t? X a &^M><D*#:Wi, t x. (i\ 4-69659 fff^ 2 ! 2 7-108 

9 2 iff MBS 63-254149 #PJBg 64-22904 -^(TD^-BJIlfl*^ ^CfS 

[0 19 8] 

*ck * o n-fb-r * i j&frw. t Lxmm lx i> & < , mm t Lxzmmmm. %m®r, 

ItLTllLT^v^ 2 J&frMK-t & I: , 2 J$^(Ol^S|i:tfe|iJ «r^ipf* - t ** 
7^J$-Cfi^ fc-feif x^t^it ^nTfg & £ * fc\ rfT*7j» US £ *LT £&imB 

<<*9Mb$&>> 

<mm> 

*&w<Dmim®M®te, m%.te2ti%^*\ mmmw^-v yvn^mmif^^m 
) <7>^f • ^7jcM»jh#^ gRuM^^u *m#^ffi$tL^,M • mm • ism • 

[0 19 9] 

J£1T&~, ^WJ^^lfr^M^M^If L <^BJ1-^.^\ ^^(±TIB»^!lO^^PS 
[0 2 0 0] 

[0 2 0 1 ] 

J W\ ^;M-^x-y 3 >^nvf^77^ (GPC) ^ffiv^c^yi^ 1 ; 
7tfc<£(shodex GPC K- 8 0 4 ;3SiII (ft) 1) , GPCiIfcLt7 
1 ) 

2 L7773 KljlL'ffcll — 11 8 . 3 9 g (5 8. 5mmo 1) , 7-bf-MJJH12m 
L fi^^tT 7 0 °C-C 3 0 ^PiWn^W 1 fc e i 2 , 5 - ->7nt 7 5> tf 

17. 6 g (48. 8 mm o 1 ) , T ^ V 224mL (1. 56 

mo 1) $ 5>tz 7 0°C^4 5frmMWknLtZo ZtlK^y?* f;i/yxf V> 

h V 7 5 > (Mf£h V 75 y tfoir) 0. 4 1mL (1. 9 5 mm o 1 ) %1JttZ-X KJBJt 

7f^8 9 5mL (6. 2 4mol) £ 1 6 0 frfrtfXMT Lfz 0 Z tz ^ aym^ V V 7 5 
>1. 8 4mL(8. 8 1 mm o 1 ) *lM.$ULtz 0 KBMt&frh 3 7 5^1*1 , 7-^"^ 
^ -Jzc >288mL (1. 95mol) , b'J75>4. 1 m L (19. 5mmo 1) i 

miiE# 2005-3011516 
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it^h;Vx>T'MLT^jiL^ %i^iEMtl»utfl^|: [1] £#7t 0 #<b 
[ 1 ] (^l^^fli 2 4 0 0 0. fr^Mfrft 1 . 3 «3 , £ fc 1 H - N 
MRM J; i? 1 0 07;^-;H«ltli 2 . 6ffi"e*ofc 0 

[0 2 0 2 ] 

SSfM&T. 2 L 7 9^ a C±ETHfcl^ SSS* V f A 1 1 . 9g (0. 12 
1 m o 1 ) > DMA c 9 0 0 m L 1 0 0 °CC 1 1 B#|!MnM# L£o KJSyM 

fcfcfcffi&n&LTDMA c £B£*U h SriDx-T ^® Vtz 0 *tSfcK*#J (2 0 0 g 

, ®ftHfc^*L ^a-7-K7 0 0 PEL) tinx."Ca*$C«£T 1 0 0 °Ctr 3 ^fKMfl! 

# [2] fc^fco 
[0 2 0 3 ] 

1 LiSKJS^CMft [2] (6 4 8 g) , ^ h^fi'^f A/t Kn->?> (2 5 

. 5mL, 0. 207mol) > t;Vh (7. 5 4mL, 0. 0689mol 

) , *iO f 0fli&&©l, 1, 3, 3-f 3 -ye-;V^vn^-9->|| 

X l 0" 3 Sit L/co 1 0 0°C^2B#^jjn^»#L/to «<&totf>»l&2'S:iftJEES 

*t4itJ:J:>), -> V (*"'Jv-A) fcftfco # & 

fl^iti G P C vlte ('fUfl/ K«fc*)3000(K ^?i^fi 1 . 8 T-ab o 

fcfcifc, 1. 9tt*o/; 0 

(&mm 2 ) 

Jfe^fkSI— IB 3 . 4 0 g (23. 7 mm o 1 ) , T-fe b - h V ;> 4 7 m L , 2 , 5 - v 7* 
n^ET^tf yf^xf;i/7. 80g (21. 7 mm o 1 ) , 7^'J^KW3 3 6mL 

(2. 34mol) % T^V fiV59mL (0. 63mol) , ^Bfe* T T 

y ;V 7 7 m L (0. 1 9 m o 1 ) hVT5> 2. 475mL (11. 86 mm o 1 ) > 7 
*F-HJ;H41mL, 1, 7-t^yx>5 8mL (0. 4 0mo 1) , ^S^f: 

mUi&J&Mi tmMKLx, r;v^-;v^*®i£~;i/^*m^# [3] *#/s 0 

[0 2 0 4] 

[3] (2 6 0 g) y^h^y^fJVtFny7> (8. 46mL, 
6 8. 6mmo 1 ) „ tiVf lly^fJV (2. 5 OmL, 2 2. 9 mm o 1 ) „ 

^f;v/7^y^f7v;v) *it^# (sj?uv-b) &#£ 0 nbtitz&m&fcom 

¥Wfii 2 3 0 0 0, ^f-fi^til. 3-C*-o^o *i^l^f-SfcDK*X§ 
(^/£#!) 3 ) 

TV n'^-Tfr&&ttJ£m£.MtXLfc s P3%fr?-Mto 1 9 0 0 0©*°V t^y7°nt> 
> 8 0 0 g *a#«#»JEKtS2SII *?-fr*J* F^yy7>tSftfii|» ( 
mihS^m^TMW 1X1 0" 4 [eq/^iH] £SP;i. 9 O'CT^PSWRJESS*. 

Wy y *"'J t^y7iv^f (*°y^-o *ntz 0 a&ktti&iw\± 
temi 4 ) 

^ ^ y /i^SM 0 g > *9 x 7 y ;v 2 o g , 7 - ^ * ^ y n 3=- -> 7"n tf ;v 

^f-JVyV f^yy7>2g, MI1V- 5 9 0. 5g, b^x>2 0g»L 
fc#8E* 4 l*H^ttTStT-r* £ J: 9 , ife^^*^ 1 8, 0 0 0 ( 

(lifi i ) 
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